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Hakko 936 Soldering Station 


Quality soldering station, with manual temperature control, ceramic heater 
sensor and zero-crossing heater switch system. Provides from 200 to 480°C 


adjustable temperature range. $ 
— [199 | 


T3210 
One-Shot Desoldering Gun 


This lightweight 60W portable tool uses a fast 

acting vacuum pump to desolder joints. 

Self-contained, 240V powered unit е “у 
made from tough high- 

temperature Hytrell and Valox 
plastics with a super-hard 
heating head. Supplied 
with long-life solder 
filters, high- 
temperature 
tweezers and 
stand, 

T 2500 


Function Generator 2MHz Bench 


Features analogue dial with a varying 
frequency range of 0.2Hz to 

2MHz. Output waveforms 

include sine, triangle, 

square, TTL pulse and 
ramp, а variable duty 
cycle of 1:10 to 10:1 

DC offset of -/+ 

10V DC. 
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Direct link & PowerHouse Only 


TDS210 
60MHz 
Cro 


Capture what analogues 
can't with this digital real 
time oscilloscope. Features 
2 channels plus an external 
trigger input, one button 
auto-ranging panel set-up, 
full dual timebase with 
powerful zoom facilities, 
reference waveform 
memories and LCD display 
and more. Also has one 
GS/s sampling per channel, variable hold-off for triggering complex 
waveforms, automatic measurements of frequency, period, cycle RMS 
and mean peak-to-peak with display modes 

of dots, continuous line and variable 

persistence. 

01816 


Tektronix 


THS720 
Handheld Cro 


Benchtop performance in the palm 
of your hand. Takes just about any 
measurements from automotive 
repair to industrial automation, 
operates scope and meter modes 
simultaneously or independently 
and digitises at full bandwidth on 
both channels at once. Features 
100MHz bandwidth, 2 isolated 
channels, 2 digitisers and memory 
of 10 set-ups plus 10 waveforms 
and more. Includes 3 year warranty. 
01815 


Текітопіх 


Direct link & PowerHouse Only 


Direct link & PowerHouse Only 


PHONE: 
MAIL: 


PHONE FAX & 
MAIL ORDERS 


DICK SMITH ELECTRONICS, Direct Link 
PO Box 311, North Ryde NSW 2113 ме Samo eso 
Please add postage (up to Skg) to your order, as follows: 
* $400 Up To $50 © $750 


*Note: these products are not available in all stores. They 
can be bought on special order through Direct link or 
at the PowerHouse store. 


ПОЗЕ lars aloes 


For further information, orders or the 
location of your nearest store call: 


1300 366 644 (Local Call Charge) 
Or Fax: (02) 9395 1155 
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PUBLISHER'S LETTER 


Saving greenhouse gases 


While it passed with little media comment, 
Senator Robert Hill recently signed the Kyoto 
accord which commits Australia to reducing 
greenhouse gases to 1990 levels by 2015. Sena- 
tor Hill has stated that it will be difficult for 
Australia to meet these targets and no doubt 
he is right, given much of the negative or 
downright non-thinking which appears to 
come from Government and industry circles. 


Well, I have little doubt that we can reduce 
our greenhouse gases to meet or exceed the 
targets but we will have to be far more innovative than we have been up 
until now. I would go further and state that we can save a lot of money in the 
process. As I have indicated in the past, Australia is very wasteful in its use 
of energy and raw materials and merely reducing just some of this waste will 
reap big dividends. 

One big problem that faces Australia right now is the huge amount of 
waste paper and plastic produced by each and everyone of us. While local 
councils do their best to encourage recycling it seems that the problem will 
get a whole lot worse before it gets better, if it ever does. Let's face it, we will 
continue to waste paper and plastic and there’s little that can be done about 
it. Greenies may wring their hands but that’s the way that modern econo- 
mies operate. 


The problem with waste paper and plastic is that it is generally more 
expensive to recycle it into new product than to dump it in landfills. Hence 
there are huge amounts of waste paper that can’t be used now and probably 
never will be in the future and the same goes for most of the plastic bottles 
which are now being collected for recycling. It will eventually all rot down 
and contribute to greenhouse gases. 


As I see it, the only practical solution is to burn it all and use the energy 
released to generate electricity. There must be literally millions of tons of 
waste paper and plastic going into landfills every year. Doesn’t it make sense 
to burn this rather than going to the trouble of extracting valuable coal to 
generate electricity? After all, our coal reserves will eventually run out. 


Of course, there would need to be a lot of investment in pollution control 
devices to stop noxious gases being released into the atmosphere but we 
should being doing this now rather than building any more conventional 
coal-fired power stations. 


Every city and sizable town should have its own high temperature furnace 
and generators to dispose of waste. It does not make sense to truck it long 
distances to power stations way out in the middle of nowhere. The sooner 
the greenies and the population in general come to that realisation and see 
to it that waste-fired power stations are the way to go, the better. 


Leo Simpson 
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Compact Keyboard with MCR _ 
Ideal POS keyboard with a fully 
integrated magnetic card reader 
stylishly recessed into the key- 
board above the function keys. It 
has a full complement of 101 keys including 90 rele- 
gendable keys in a layout which only occupies an area 
of 400mm x 210mm. The MCR reads track 1 & 2 (ISO 
7811 standard). 
Cat, No. 8300 Compact Keyboard with MCR 
Dual Exhaust Fans 


Two products to Keep your computer and hard drive 
cool! Dissipate heat with dual exhaust fans attached to 
а plenum to exhaust hot air from inside the computer. 
Reduce the possibilty of data loss due to a hard drive 
Overheating with dual fans attached to a ventillated 
face plate. It will dissipate heat from the HDD & signif- 
icantly lower internal temperatures. 

Cat. No. 8564 Hard Drive Cooling Fans 
Cat, No, 8420 Dual Exhaust Fans 
Ultra DMA HDD IDE Controller 
Give your existing motherboard Ultra 
DMA support. This IDE controller for 
the PCI bus gives Ultra DMA 
performance to suitable hard drives & 
CD-ROM drives. Up to 33.6Mb/s. 

Cat. No, 2632 НОО Controller PCI Ultra DMA IDE $169 


Printer Sharers 


$49 
$45 


Simply share 4 printers between up to 40 PC's. 
Transmits data up to 460m at 10,000 char/sec over 6 
wire telephone cable. A small 4-way switch allows the 
desired printer to be selected. There is no software so 
they work under DOS and Windows. 

Cat, No. 12029 — Printer Share - Computer End 

Cat. No. 12030 — Printer Share - Printer End 
Magnetic Card Reader - KB Wedge 
A bi-directional magnetic stripe reader designed to be 
used for credit authorization terminals, POS terminals, 
PC's & banking terminals. Features easy keyboard 
wedge installation & requires no software modification, 
programming of I/O devices or additional power. 

Cat. No. 8045 Magnetic Card Reader- KB Wedge $399 


E 
$99 


Come and visit our online cataloc 


Phone: (02) 4389 8444 


Dealer Enquiries 
Welcome 


EON au : 
Australia-Wide Express Со! 
We welcome Bankcard Mastercard VISA Amex 


Modem Sharer 
Share a single modem or plotter, etc with 
тийре : 


Cat No. 11804 eden Raz нег Соран ан. τ 
Са! №, 11805 — Modem /R232 Sharer - Printer 


Hi- Scan Bar Code Readers 


Cat. No. 8588 Ρ8/Ρ6 (ATX) int 500VA/300W 
Cat No, 8499 UPS] PS Internal RUPS S'ware 

19" Rack-mount Industrial Keyboard 
This 19" rack mountable 101 key, keyboard meets EIA 
310C standard ἃ can be putin the drawer ofa 19" cab- 
inet, or used оп the desktop after the removal. of 
mounting plates. It is enclosed in a heavy duty steel 
case & features embossed key frame without tactile 
599 effect but with buzzer to make sure input is effective. 
Cat. No. 17012 19" Rack-Mount Industrial Keyboard $500 


- External CD-ROM Drive - Parallel Port 


Offering optical performance: 

0.125 mm & r ‘maximum reading distance of 20 mm it 

can read high-density, laminated & acrylic bar codes. 

Са. No, 8458 Hi Scan Bar Code Reader KB Wedge 5699 

Also available, Long Range CCD bar code scanners. 

depth of field. 

Cat. No, 8489. CCD Bar Code Scanner Long Range KB $469 

‘As well as our standard range. 

Са. No.8196 CCD Bar Code Scanner КВ Wedge 80mm 5359 

Ethernet Hub Card 5 Port UTP 

Mounts on the backplane of a com- 

puter but does not plug into a slot, t $ 

only connects to the power supply. 

No separate case & power supply 

means reduced costs, plus everything is neat & tidy. 

Cat. No. 11287 Ethernet Hub Card 5 Port UTP — $98 

55 Key Programmable POS Keyboard 
Top of the line POS keyboard 
featuring very robust construc- 

жш) eg RL ο Ras 
able key assignments, multi 

level programming, ability to download entire 55 key 

template into internal non-volatile memory in 7 secs!, 

‘keyboard emulation (wedge) interface with optional 

RS-232 interface ἃ internal 2KB non-volatile memory. 

Cat. No. 8356 55 Key POS Keyboard $428 

Internal UPS & Power Supply 

The UPS is actually built into a standard size 300W 

power supply & the batteries & front panel occupy a 

5.251п drive bay. Apart from power failure, the 500VA 

rated UPS also protects against over voltage, under 

voltage, overload & DC short circuit. Available in two 

sizes - PS/2 or ATX with optional software for auto- 

matic shutdown. 

CatNo.8498 UPS/ PS (Р5/2) Int SOOVA/300W 


5429 


info@mgram.com.au 


r (To 3kg) $10 


An extemal IDE Bus CD 

ROM 24x speed drive & 

case which connects to any 

parallel port. It includes. 

built-in power supply, 

‘pass-through printer port & 

MS-DOS/Windows 3.1x, Win 95 ἃ OS/2 Warp drivers. 

Achieve data transfer rates up to 960 KB/sec with an 

EPP (Enhanced Parallel Роп). It can be connected to 

LPT1, 2 or 3 ἃ has external audio connectors, Daisy 

chain up to 2 drives plus printer. 

Cat. No. 6332 CD ROM Parallel Port 24x Speed & Case $349 

Cat. No, 6319 Ext. Case Parallel Port CD-ROM Drive $209 

Industrial Control Cards 
We have a range of.industrial 
Control cards including relay 
10 input, digital ΙΟ and A/D - 
D/A cards. Call to discuss your 
requirements ог. your 
particular application. Тһе 

ACL7125 is a basic digital Ι/Ο card for the ISA bus & 

provides 8 relay actuators and 8 opto-isolated digital 

inputs. The ACL8111 is a multi-function, high 

performance, & general purpose data acquisition card 

designed to combine all functions, such as A/D, D/A, 

DIO in a single board. 

Cat. No. ACL7125 — Relay Output & Opto Digital Input 20 

Cat. No. ACL8111 — Data Acquisition Card 

Video Conferencing Kit 

A high performance PCI full 

motion video/still image capture 

solution for video conferencing 

оп the net! The kit includes 

video capture card, CCD cam- 

era ἃ VDONet's video confer- 

ence software. Ideal for applications such as Video 

Mail, Video Conferencing or Full-Motion Video Capture 

to AVI file format. 

Cal. No. 3356 

E&OE 


Video Conferencing Kit $489 
All prices include sales tax MICROGRAM 0698 


e & shop at www.mgram.com.au 


Fax: (02) 4389 8388 


Web site: 
www.mgram.com.au 


Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 


| FreeFax 1 800 625 777 


Vamtest Ру Lid trading as MicroGram Computers ACN 003 092 100 


FreeFax 1 800 625 777 


Installing a new card into your PC can be a 


satisfying experience and can save you 


money - provided you know what you are 
doing. Here's how to avoid the problems and 


keep your sanity. 


By BOB DYBALL 


Have you been thinking of install- 
ingan internal modem only to have a 
friend advise you to buy an external 
unit instead, because an internal unit 
is hard to get working? Getting an 
internal modem or some other add-on 
card going can be a frustrating experi- 
ence but it needn’t be if you follow a 
few simple rules. 

In this article, we'll take a look at 
how add-on computer cards are in- 
stalled under DOS, Windows 3.x and 
Windows 95. Due to the similarities 
to Windows 95, users of both Win- 
dows 98 and Windows NT 4 should 
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some background on how your PC 
handles plug-in cards and what fits 
where. 


IRQ, DMA, huh what? 


Computers collect new words and 
on like a dog collects fleas. You 
don't need to be a rocket scientist to 
get a new add-on card going but you 
do need to understand some of this 
jargon. We'll bi with the "system 
resources" 

The term "system resources" cov- 
ers a number or resources in your 
computer, including Interrupt Re- 
quests (IRQs), Direct Memory Access 
(DMA) channels, Input/Output (I/O) 
Ports and Memory. In general, no two 
devices can share the same resources; 
if they do, then either one or both 
devices will refuse to work. Let's take 
a look at this in greater detail. 

Interrupt Requests: an IRQ or “in- 
terrupt request” is usually one of the 
most important things you need to 
consider when installing an add-on 


card into your PC. An IRQ is neces- 
sary for the add-on card to gain the 
attention ofthe computer. Basically, it 
interrupts it, as the name suggests. 

For example, a serial mouse is usu- 
ally connected to serial port COM1 
which is normally on IRQ4. Now if 
the PC were to continually check the 
serial port for mouse movement, it 
would waste a lot of time that could 
bebetter spent on other tasks. Instead, 
moving the mouse sends data to the 
serial port and this in turn generates 
an "interrupt" signal to tell the CPU to 
process this new data (when it gets 
around to it). When the interrupt is 
processed, the "buffer" (a small 
memory holding area) is emptied of 
the mouse data and the computer car- 
ries on as before. 

Usually, the same IRQ is not shared 
between devices; ie, a device using 
say IRQ4 will normally expect to be 
the only device on IRQ4 and may 
even cease working if it isn't. There 
area couple of exceptions to this rule 
but these can vary somewhat from 
one machine to another. 

For example, although IRQ7 is nor- 
mally assigned to parallel port LPT1, 
it can also sometimes be shared with 
say a sound card or an extra serial 
port. Usually, this works fine if the 
parallel port mode is set is SPP (Stand- 
ard Parallel Port) but it might not work 
if the parallel port is set to ΕΡΡ (En- 
hanced Parallel Port) mode and won't 
work at all for ECP (Enhanced Com- 
munications Port) mode. 

In all, your computer has 16 possi- 
ble IRQs, most of which are already 
reserved for basic system functions 
and hardware. Table 1 shows a list of 
common IRQ assignments, including 
those IRQs that are free for use with 
expansion cards. 

Direct Memory Access (DMA): this 
resource allows data to be moved be- 
tween memory and other devices in 
your system. The DMA controller chip 
receives information on the data to be 
sent and its location, and allows the 
CPU to do more useful tasks than 
repetitive data transfers. Most ma- 
chines have seven DMA channels and 
these are usually labelled as DMA 1, 
DMA 2, DMA 3 and so on. 

Although DMA channels can some- 
times be shared, depending on the 
hardware and software drivers in- 
volved, this is best avoided if possi- 
ble. 

Input/Output (I/O) Ports: these al- 


able dard IRQ 
IRQ Function 
Ὁ  |System timer 
1 Keyboard | 
2 |Саѕсабе from IRQS; often free to use 
3 [Serial port COM2 
4 Serial port COM1 
5 Reserved for printer port LPT2 (if present); commonly used by sound card 
6 Floppy disc controller 
7 |Printer port LPT1. If port mode set to SPP, can often be shared with serial port, 
internal modem or sound card 
8 [Real time clock 
9 [ΥΘΑ card. Often not needed by VGA card and may be free to use 
10  |May be free to use 
11 |May be free to use 
12  |Used by PS/2 mouse in some PCs; may be free to use 
13  |Co-processor 
14 |Primary IDE hard disc controller 
15  |Secondary IDE hard disc controller; usually free in 486 and earlier PC. 
Note: additional cards should only be set to those IRQs that may be free to use 


low the CPU to communicate with 
other devices (eg, serial and parallel 
ports, expansion cards, keyboard, etc). 
1/0 ports are given an address in hexa- 
decimal format or “hex” (base 16); eg, 
ЗСОН or 200-20FH can be assigned to 
an I/O port. 

T/O ports are not shared. This means 
that each device must have its own 
T/O port or range of ports. 

Random Access Memory (RAM): 
RAM is where information is 
temporarily stored in your PC and is 
accessed by referring to its "address" 
(every memory location is numbered). 

Memory address "ranges" (limits) 
have changed over the years, with 
newer CPUs allowing more memory 
to be addressed. The 8088 and 8086 
CPUs, for example, could only ad- 
dress 1Mb (1024 x 1024 or 1,048,576 
bytes) of RAM, while the 80286-based 
PC/AT could address 16Mb. Note that 
the 1Mb and 16Mb limits are referred 
to as “address space” and don’t mean 
that you can have 1Mb or 16Mb of free 
RAM at your disposal. That's because 
special areas of memory are allocated 
to special tasks. 

Memory addresses cannot be shared 
with other devices. There would be 
little point in retrieving information 
from two different places with the 
same address if we don’t know which 
is correct. 


OK, with that under our belts, let’s 
find out how to go about installing 
expansion cards without causing re- 
source conflicts. We'll start with the 
non-PnP (Plug and Play) cards. 


Legacy cards 

Although most new cards sold to- 
day will be Plug and Play (PnP), there 
are still a few that aren’t. And, of 
course, there are still lots of older 
cards in use, which means that you 
may have to mix PnP and non-PnP 
cards in the same machine. 

Ifyou have a non-PnP card (usually 
referred to as a “legacy” card), you 
will have to manually set the card so 
that it uses the available resources, as 
required, This involves either setting 
hardware jumpers (or DIP switches) 
on the card or configuring the card 
using the supplied software (or some- 
times both). 

(1). Jumpers are small plastic cov- 
ered links that are used to short two 
pins together. Often, you will have to 
set several such jumpers to hardware 
configure a legacy card, as described 
in the manual. The idea here is to 
allocate “free resources” to the card, 
to avoid conflicts with existing de- 
vices. 

A system with one or more legacy 
cards can be difficult to configure if 
you don’t have the manuals. Each card 
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Microsoft Diagnostic (MSD) is useful for showing which IRQs might be 


ISD. 


free to use but note that it may not be 100% accurate. Nor will it show which 
IRQs have been assigned to any expansion cards that have been added. 


needs to be removed, reset and re- 
placed to alter the system resources it 
uses. However, if a card's manual has 
been lost, you won't know what the 
jumper settings mean unless a dia- 
gram has been silk-screened onto the 
PC board. 

The moral here is simple — don't 
lose the manuals as you will probably 
need them again one day. 

(2). Software configuration allows 
you to set the card up by running a 
special utility program. This may be 
supplied on a floppy disc or on a CD- 
ROM, or on some other media. Typi- 
cally, the configuration utility will 


8-Bit Card 
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The differences between the 8-bit and the wider 16-bit slots and cards is clearly 
shown in this photograph. A 16-bit card will give you more IRQs to choose from. 


install a special device driver into 
config.sys or autoexec.bat. This will 
typically set the resources used by the 
card at boot up, or may be used to 
enable and disable various features 
on the card. 

The main advantage of software 
configuration is that you don't need 
to remove the card from the mother- 
board to change its settings. This 
means that you can quickly change 
the settings and try again if you run 
into problems. 

(3). Some legacy cards provide both 
hardware and software configuration. 
Usually, a jumper position on the card 


8-Bit Slot 


Jumpers For 
Setting IRQs, etc 


N мшш 


16-Bit Card 


designates software control or hard- 
ware-jumpered control. 


Troubleshooting legacy cards 


(1) Conflicts with other software 
configured cards: software control 
methods for legacy cards vary, as there 
is по common standard system. Inter- 
actions between cards or between a 
card and the motherboard are not unu- 
sual. If you find a card does not re- 
spond to the configuration utility, try 
to configure the card with as few other 
cards in the PC as possible. Alterna- 
tively, try configuring it in a different 
PC first to reset it. 

(2) IRQ Conflicts: as mentioned 
before, shared IRQs should be avoided. 
If you are short of IRQs, try IRQ 7 after 
changing the printer port mode to SPP. 
Alternatively, try IRQ 2 (9) ifthis hasn't 
been used by the VGA card. 

Don't be fooled into thinking that a 
device that's not currently in use has 
its assigned IRQ free. For example, if 
you have nothing connected to COM1 
(IRQ 4) and say a mouse on COM2 
(IRQ 3), then IRQ 4 is not free to use 
on СОМЗ. IRQ sharing problems will 
still appear sooner or later due to the 
“default interrupt handler” on IRQ 4 
for COM1. 

In other words, don't be tempted to 
try setting your new internal modem 
or extra serial port to COM3 IRQ 4. If 
you do, it won't work. COM 1 is al- 
ready assigned IRQ4 and won't like 
having it shared. Instead, you will 
need to assign COMG a different free 
IRQ, such as 2, 5, 7, 9, 10, etc. 

So how do you know which IRQs 
are free? Well, you could try using a 
diagnostic utility such as Microsoft 
Diagnostic (MSD) or Norton Utilities. 
The MSD utility is supplied with MS- 
DOS and most versions of Windows. 
DOS and Windows 3.x users should 
look in c:\dos or c:\windows direc- 
tory for msd.exe. Most releases of Win- 
dows 95 also include msd.exe, though 
you need go to the \other\msd folder 
on the Windows 95 CD to find it. 

Don't assume that the list of IRQs 
given by a diagnostic utility such as 
Norton Utilities or Microsoft Diagnos- 
tic (MSD) is 10096 accurate. These 
programs guess at what is being used 
and the guess is based on standard 
IRQs, like those in Table 1. If MSD or 
Norton Utilities knew everything, 
there wouldn't be any need for Plug 
and Play! 

A quick look through config.sys and 
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Creative Sound Blaster 16 or AWE-32 Properties AES) 
General | Settings ] Driver Resources | 
“8 Creative Sound Blaster 16 or AWE-32 


Fig.3: selecting a device and then clicking the 
Properties button and the Resources tab brings up this 
dialog box. It shows the resources used by the 
particular device (in this case, a sound card) and also 
indicates any conflicting devices (none in this case). 
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System timer 
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Standard Floppy Disk Controler 

ECP Printer Post (LPT1] 


Fig.4: double clicking on Computer in the System 
Properties dialog box brings up a list of the IRQs 
used by the computer and the devices using them. 


View Resouces | Reserve Resources | 


С intemupt request (80) С Direct memory access (ОМА) 
C Ἱερα/ραρα [70] С Memoy 
Hardware using the setting 
Gameport Joystick 
Creative Sound Blaster 16 οἱ AWE -32 
In use by unknown device. 
In use by unknown device 
In use by unknown device. 
In uze by unknown device 
‘Communications Рой (COM2} 


Fig.5: this dialog box shows the I/O address used by 
the various devices in the PC. 


‘Computer Properties EIE 
View Resouces | Reserve Resouces | 


C Irtomstrequen RQ} C Diecimenay acces DMA] 
C anput/gutput (1/0) C Memory 


Standard Floppy Disk Controler 
ECP Printer Post (LPT1) 

Direct memory access controler 
Creative Sound Blaster 16 οἱ AWE-32 


es στα 
Fig.6: you can also view the DMA channel 


assignments. Note that any DMA channel used by 
legacy cards should be reserved in the system BIOS. 
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Fig.7: if you install a non-PnP (legacy) cari 


d in your PC, then you must reserve its 


IRQ assignment in the system BIOS in order to ensure that PnP cards will 
function correctly. Here, IRQs 5 and 10 have been reserved for legacy cards. 


autoexec.bat will often tell you what's 
free and what's not. If you cannot re- 
call what a scanner card or a sound 
card is set to for example, look for the 
relevant entry in these two files. Of- 
ten, it will contain something like /In 
or /I:n, where n is the IRQ that the 
card has been set to use. Typing SET at 
the command prompt will also usu- 
ally provide the BLASTER environ- 
ment variable. This line will include 
In, where n is the IRQ that the sound 
card is using. 

Still short of IRQs? If your card is an 
8-bit card, check to see if you can 
obtain a 16-bit card instead (this will 
offer more IRQs to choose from) or, 
even better, one that doesn't require 
an IRQ setting but can use other re- 
sources instead. Check your VGA card 
as well. Some VGA cards have a 
jumper to disable IRQ use and this 
will free up IRQ 9 (IRQ 2). 

If you have a 16-bit sound card on 
IRQ 5 and find that IRQ 5 is all you 
can set your new add-on card to, try 
changing the sound card to IRQ 7 or 
IRQ 10 to free up IRQ 5. Although a 
few older DOS games won't work on 
IRQ 10, most games will work fine on 
IRQ 7 or IRQ 10. 


What is Plug and Play? 


Plug and Play is a standard for auto- 
matically recognising and configuring 
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justabout everything you may wish to 
add to your PC (either externally or 
internally). In use since 1994, “Plug 
and Play” is often abbreviated to “Plug 
‘n Play” or simply “PnP”. PnP stand- 
ards have been applied to many newer 
ISA cards, PCI cards and mother- 
boards, as well as to monitors, joy- 
sticks, printers, modems and many 
other devices. 

The detection system used varies to 
fit the type of device. For example, 
video monitors use a serial E7ROM 
chip that contains all the details of the 
monitor (its refresh rates and so on). 
PnP modem detection, on the other 
hand, relies on the PC sending the 
modem a range of ATI commands 
(ATIO, ATI1 and so on) and using the 
responses it gets to determine the 
model. 

PnP cards are automatically de- 
tected by the PnP BIOS on your moth- 
erboard. The card is then assigned the 
resources it needs and the operating 
system kept informed of the cards 
found in the system and their settings. 

So why do some people call it Plug 
"n Pray? There are a several reasons 
for this, although none are really the 
fault of the Plug and Play: 

(1). The user has a motherboard 
with a PnP BIOS, a PnP operating 
system (eg, Windows 95) and one or 
more older non-PnP cards. With this 


mix, it's all too easy to get conflicts 
between non-PnP (legacy) and PnP 
cards unless you follow a few simple 
rules. 

Basically, you have to "tell" the sys- 
tem about any IRQs that have been 
assigned to the legacy cards. You do 
that by using the PnP motherboard's 
BIOS to reserve the legacy card IRQs, 
so that they cannot later be assigned 
to PnP cards (and thus cause con- 
flicts). 

This must be done for everything to 
work reliably, otherwise you may as 
well “Plug and Pray”. To use PnP cor- 
rectly, you must remember how it 
works. By reserving the legacy card 
IRQs in the system BIOS, you let the 
operating system know which IRQs 
have already been assigned (by you 
manually), thereby leaving it free to 
assign the remaining IRQs to the PnP 
cards itself. If you do that, Plug and 
Play will generally work and work 
well! 

This process of locking out IRQs 
can appear in one of two ways. In 
some PCs, the BIOS will list all IRQs 
from 0-15 and will allow you to toggle 
between PnP or Legacy for each IRQ — 
see Fig.7. Let's say, for example, that 
you are installing a legacy modem on 
COMS IRQ 9. In that case, you would. 
toggle IRQ 9 in the list to Legacy, press 
Escape, F10 and Y to save the settings 
to CMOS ~ and that's it. 

The other common method of lock- 
ing out an IRQ is via a list of four or so 
available IRQs — ie, 1st available, 2nd 
available, 3rd available and so on. 
Often, the default is 5, 7, 9 & 10. So if 
your modem is set to IRQ 9, then you 
would need to change 3rd available to 
10 and 4th available to N/A. 

If you have to use a legacy card in 
an otherwise PnP system, make sure 
(after you lock out its IRQ in the sys- 
tem BIOS) that you set up the device. 
in Windows 95 using the Add New 
Hardware wizard (in Control Panel). 
This done, double-click the System 
icon in Control Panel, click the De- 
vice Manager tab, click the new de- 
vice and then click the Properties but- 
ton. You should now confirm that the 
Automatic settings box is unchecked 
and that the I/O port, IRQ and other 
resources used by the card are set 
correctly. 

Change the resource allocations so 
that they agree with the settings on 
the card if necessary. Sometimes, how- 
ever, the system won't let you make 


Bus Slots For Those Who Missed The Bus 
κας αν acu cep ο eldest eB a од 


Bus slots allow expansion cards 
to be plugged into a PC mother- 
board. Although some motherboards 
have a proprietary bus or no provi- 
Sion for expansion at all (to reduce 
the physical size of the unit), most 
have one or more of the following 
standard bus systems: 

(1). 8-bit ISA slots: released in 
1981, the original IBM PC, featured 
an 8-bit bus. This ran at the (then) 
blindingly fast speed of 4.77MHz 
and later became known as the ISA 
(Industry Standard Architecture) 
bus. 

Early models of the PC had a 
separate fixed IRQ allocated to each 
slot, This meant that a card set to 
IRQ 7, for example, had to go into 
the last slot (the IRQs were num- 
bered 0-7). This was soon changed 
to allow any of the IRQs to be avail- 
able at each slot. 

(2). 16-bit ISA slots: in 1984, 
when the 80286-based PC/AT was 
introduced, the ISA slot grew from 8 
to 16 bits, the number of IRQs in- 
creased to 16 (0-15), and the bus 
speed increased from 4.77MHz to 
8MHz. 16-bit ISA slots are back- 
wards compatible; ie, a 16-bit slot 
can accept an 8-bit card, with one 
section of the slot simply left un- 
used, 


any changes. If that happens, the trick 
is to change the “Setting based on” 
option from “Basic configuration 0” 
to some other setting (eg, “Basic con- 
figuration 5”) and then try again. You 
may have to try several settings before 
you find one that will let you make 
changes. Usually, the first one or two 
“basic settings” are preset and cannot 
be changed. 

(2). The user has an old non-PnP 
motherboard and wishes to add new 
PnP expansion cards. Older mother- 
boards with BIOS dates before 1994 
or so won't have PnP BIOS exten- 
sions. This means that you won't be 
able to reserve IRQs for legacy cards 
in the system BIOS, because there is 
simply no provision to do so. 

The way around this is to configure 
any PnP cards in these older PCs as if 
they were “software configured cards”. 


(3). MCA or Micro-Channel Archi- 
tecture: introduced in 1987 by IBM, 
MCA had no backward compatibility 
but featured a 32-bit data bus, a 10MHz 
clock and auto-configuration of cards. 
Although technically brilliant, it flopped. 
IBM made MCA proprietary, thereby 
forcing prices up, choices down and 
users off to EISA bus or VLB bus 
instead. 

(4). EISA bus: the EISA bus was 
introduced by Compaq to compete 
with MCA. Though not widely accepted 
by home users, it did have a following 
in the server market. It featured a 32- 
bit data bus, a clock speed of 8MHz, 
bus mastering, auto-configuration of 
cards and backwards compatibility with 
ISA. EISA systems tended to be ex- 
pensive. The add-on cards were also 
expensive and are now about as rare 
as MCA cards. 

(5). VESA Local Bus, or VLB: the 
Video Electronics Standards Associa- 
tion (VESA) introduced the VLB in 
1992. It provided two or three slots 
with a 32-bit data bus directly con- 
nected to the CPU. It was clocked at 
the same speed as the CPU, usually 
25MHz, 33MHz or 40MHz. Although 
bus mastering and automatic configu- 
ration weren't supported, it was back- 
wards compatible with 8-bit and 16 bit 
ISA bus slots. 


Usually, there will bea DOS PnP man- 
ageror software setup utility supplied, 
so that you can configure the card 
manually. 

Sometimes, problems can arise with 
older motherboards that have early 
PnP BIOS extensions. An update to 
the ROM BIOS can usually correct 
this. This will require a visit to your 
supplier (provided they can do the 
job), or you might try Mr BIOS on 
www.mrbios.com for a third party 
update. 

(3). The user has a motherboard 
with a PnP BIOS and is using PnP 
expansion cards but is still running 
DOS and Windows 3.x. Neither DOS 
nor Windows 3.x support PnP (unlike 
Windows 95, Windows 98 and, to 
some extent, Windows NT 4). If you 
need to keep using your older non- 
PnP operating system, you will need 


The VESA bus was popular in 486- 
based computers for video and hard 
disc controller cards, being effective 
in reducing data bottlenecks in the 
system. 

(6). PCI - Peripheral Component 
Interconnect: this was designed af- 
ter Intel and others got together in 
1991 and offers automatic configura- 
tion (PnP) and high-speed operation. 
PCI first appeared in some late-model 
486 machines and is still the standard 
bus used in nearly all PCs today. 64 
bits of data are pushed through a 32- 
bit bus which is clocked at 33MHz. 
РС! can also pump data in burst mode 
to 133MHz, with newer versions offer- 
ing even more. 

(7). Universal Serial Bus, or USB: 
although it's still too soon for wide 
choices and low prices, USB is set to 
make quite an impact on the market. 
With transfer rates up to 12Mb/s, up to 
127 USB devices can be daisy chained 
together and “hot swapped” (no need 
to turn the PC off first), all with Plug 
and Play recognition, 

A large number of companies are 
getting into USB, with a whole host of 
new devices set to come onto the 
market. USB requires at least Win- 
dows 95b (version 4.00950B or later) 
and a recent motherboard with USB 
support. 


to use the DOS PnP manager supplied 
with the card and treat any PnP cards 
in your system as if they were plain 
software-configured cards. 

In order for Plug and Play to work, 
it needs to be all or nothing; ie, you 
must have a PnP BIOS and a PnP 
operating system. 

(4). PnP motherboard BIOS, expan- 
sion cards all PnP, PnP operating sys- 
tem. This is my favourite — you sim- 
ply plug in the cards and turn it on. 
And that's pretty well all there is to it! 
If you are adding a PnP modem, for 
example, you let the auto-detection 
kick in, then insert the modem "driver" 
disc when instructed and the PnP sys- 
tem does the rest. You don’t have to 
worry about setting or reserving IRQs. 

Next month, we'll take a look at 
some common modem problems and 
tell you how to fix them. sc 
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Where do you go to get 
your hands on great kits? 


Neon Driver 


* Wire the sound system of your саг 
to the neon light system 

* Modulates 12V neon tubes 

* Connects to the subwoofer feed so the tubes 
oscillate with the bass beat 

Features sensitivity adjustment, all components, 
PCB and optional case (H 2855) 

* Power source 
required: 12V 
DC. PCB size: g 
28 x 60mm e 

кзн 


οφ». $ 


Car Monitoring System Q 
* Use in conjunction with dashboard lights, 
as an audible warning signal for drivers 

• Can be connected to existing ABS, oil, 
temperature and fuel warning sensors 

* Includes a ‘headlight reminder’ to prevent 
fiat batteries 

* Features all 
components, PCB, 
case, piezo beeper 
and hook-up wire 

каз 


$2250 
N Mar ‘97 


Phone/Modem Switch® Β 


* For communication between PCs where. 
the remote ‘host’ machine is normally off 

* This unit will activate its 240V AC when 
connected to a modem 

* Features automatic or manual shut off and can 
be used for other remote control tasks 

* Includes hardware components, PCB, case 
and pre-punched screened front panel 

* Power source required: 240V AC 


K 3606 
E Jun ‘97 


$7950 
2 


DIC 


Light Extender Q 


* Extends the time that the courtesy light in 
your car stays on, fading it out gradually 

* Includes headlight interlock feature, delay 
extension cancels when car lights are on 

* The light-on time is extended by 10 seconds 

* With 3 wire 
connection to car, 
no wires need to 
be cut upon 
installation 

K 4100 


$290 
E Apr ‘97 


Signal Tracer Q 


* Great project for the beginner! Use this. 
test equipment to repair 
amplifiers or radios. 

* Traces audio signals, amplitude 
modulated or radio frequency 
signals in circuits 

* Features switchable gain, 
components, hardware, PCB, 
case and front panel label 

* Power source 
required: 9V battery 

кзз? 


52995 


ΠΟ 


ЕШ? Jun ‘97 


Multi-Spark Capacitator Q 

Discharge Ignition Ki 

* Offers improved cold engine performance to 
old vehicles that are difficult to start 

* Features multiple sparks to improve fuel 
burning efficiency 

* Ideal for 2-stroke engines, high rpm and 
performance 4-strokes 


* Kit is supplied with all components, hardware, 


PCB and case 
K 3307 


$9550 


224 


$2250 


53950 


5/49 


Speaker Protector 9 


* This circuit connects to any stereo 
amplifier, music system or car 
sound system 

* Protects the loudspeakers from damage 
in the case of an amplifier failure 

* Includes a ‘turn-on’ 
delay and eliminates d 
"switch-on' thumps 

* All components, 
PCB and high 
power relay 
are supplied 

K 5414 


αν Apr ‘97 


Mini Active Antenna? 


* This active shortwave antenna is compact 
and easy to construct 

* Covers 49 to 13 metre shortwave bands 

* Incorporates a tuned circuit for improved 
selectivity and image rejection 

* Includes all components, hardware, PCB, case, 


22 pre-punched and screened front panel 


* Power source required: 9V battery 
K 6104 


*e- 


TV Pattern Generator VQ M 


* Produces quality colour bars, dot, crosshatch, 
circle, checkerboard, red/white rastor 
and greyscale 

* Direct video output plus RF video 
modulator output 

* Audio input for video modulator 
(to test sound) 

* Patterns and sync are stored on ROM with 
option to change patterns 

* Power source required: 240V AC 

ra ORE 

Πρ Jun '97 

ck 
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Where do you go for 
the best kit range? 


High Energy Ignition Kit? 

Solar Generator? 

* Cheap, no fuss way to trickle charge 
a 12V lead acid or gel cell battery using 
а 12У solar panel up to 6W 

* Ideal for any area where mains power 
is unavailable 


* Supplied in short form 
with PCB 
and components 


* Suitable as а replacement for 
pointless (reluctor) ignitions 

* Can be used for either hall effect or 
reluctor triggering points 

* Provides connection terminals for 
programmable ignition 

* Includes hardware, PCB, ё 
diecast box and front 


кзэ panel label 
4 * Power source required: 
ETI Dec ‘87 ΙΝ DC 
«ἲ $5450 \ ee 


$1295 


Car Battery Monitor 


* Simple, functional kit to monitor your car battery 

* The state of charge is shown by a LED bar graph 

* Levels range from under-charged to optimum. 
charge levels to over-charged 

* Power source required: 12V DC 

* Supplied in short form 
merce nd congeners 27/295 

к! 
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Elementary Metal Detector Q 


* Shows the basic principles of how to 
detect metallic objects 

‘Specially designed coil with extra 
width for high metallic sensitivity. 

* Power source required: 9У DC 

Supplied with PCB, components, mini 
speaker and coil 

K 3007 


ae May ‘87 


Video and Pulse Ὁ 
Distribution Amp 


* Distributes composite video, S-Video signals 
or frequency/time reference signals to a 
number of locations 

* No loss of signal or image when connecting 
up to four monitors from a single source 

* Very wide bandwidth useful for driving 
multiple computer monitors from a single 
video graphics adaptor 

* Great for labs, schools and colleges 

* Supplied with components and PCB 


Video Fader and Wi per? 9 


* Good for home videos, allows professional 
post-production 

* Fade out of one image and into the next, or 
wipe-out from one image to another, either 
horizontally or vertically 

* Built-in enhancement facility to compensate 
for picture degradation caused by 
video dubbing 

* Power source required: 12V DC 

* Supplied with all components, hardware, 
sloping case, PCB, power adaptor, and 
pre-punched screened front panel 


e € $7995 
4° 


KS4l5 


‘Availability: Our kits consist of many diferent parts from numerous suppliers. Whilst we hav 
obtaining all of the parts. This means there is a sight chance that avalabily may be delayed. Вапа 


DIC 


* Reduces the need for tune-ups in cars with points 


MITH 


VHF-UHF QQ 
Masthead Amplifier ШҮҮ? 
* Use this updated wideband [gga ad 


amplifier to boost signal strength 
* Stable amplification of at least 9dB to 2GHz 
reception in the VHF and UHF bands 
* Power source required: 9V DC 
front panel and EXE 
v (ΕΝ 
Cable Break Finder Q Q 
along its length. Save on costly 
replacement of cables 
RCA, 6.5mm phono and Canon connectors 
* Power source required: 9V DC 


* Great for improving TV and other signal 
* Supplied with hardware, PCB, 
Kar gee” 
$5450 Жанна 
* Quickly locates a cable break anywhere 
* Designed for audio cables. Accepts 


Line Carrier Remote 099 BI 
Mains Switching Control 


* А home automation system that lets you 
switch appliances on and off around the home 
from a single source 

* Expandable to switch on and off up to 
16 receivers from the one transmitter 
with up to 8 different commands 

* Power source required: 240V AC 


m $99 


ir abity το supply, sometimes problems can arise in 
forehand, please don't hesitate to contact your local store. 
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SOFTWARE: 


Logic array design 
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Vantis Synario 
Starter Software 


Fancy designing a project which incorporates a 
programmable logic device? Now you can do it 
at low cost with this new kit from Vantis. It 
contains sample PLDs, all the software on CD- 
ROM & can be implemented on a standard PC. 


By RICK WALTERS 


Over the last 10 years or so, many 
new programmable IC devices have 
been released which have been incor- 
porated into electronic equipment 
without much fanfare. They were ini- 
tially available as PLAs which is the 
acronym for Programmable Logic 
Arrays. PLAs were an IC which con- 
sisted ofa programmable array of logic 
AND gates followed by a programma- 
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ble OR array, which could be pro- 
grammed by the manufacturers of 
many types of electronic equipment, 
to perform a specific function. This 
was done by fusing (melting) various 
links inside the device to obtain the 
required result. 

PLAs were followed by PALs which 
had a fixed OR structure and pro- 
grammable AND devices. Although 


this made them slightly less flexible 
than the PLA they were cheaper and 
faster. 

PALs gradually evolved into SPLDs 
(simple programmable logic devices), 
and FPLAs (field programmable logic 
arrays), which are re-programmable, 
while the fused link types were not. 

Now we have CPLDs, which instead 
of being simple, are complex. All these 
latter devices are similar to EEPROMs 
(electrically erasable programmable 
read only memory) in that they can be 
erased and reprogrammed in à test jig. 
The latest CPLDs from Vantis are des- 
ignated ISP, which stands for “in sys- 
tem programmable”. 

The advantages of PLDs for a de- 
signer or manufacturer of modern elec- 
tronic equipment are many. These in- 
clude their small size and high pack- 


aging density which allows a lot of. 
functions to be crammed into one chip. 
They also give excellent protection 
from unauthorised copying of the 
product and they can often reduce 
inventory because one type of PLD 
may be programmed to provide a 
whole range of circuit functions in 
different products in a manufacturer's 
range. 

What has created all this interest in 
PLDs? To find out, we recently took a 
look at the Vantis MACH starter kit, 
which consists of a CD-ROM, a pro- 
gramming kit which includes two de- 
vices and a printed ISP manual. The 
CD-ROM runs under Windows 95 or 
Windows NT4.0 and contains all the 
programming software, the data sheets 
forall MACH (macro array CMOS high 
density) devices and a copy of the 
MACH ISP manual. 

The programming kit consists of a 
small PC board with a 44-pin zero 
insertion force (ZIF) socket and a 2- 
metre cable which connects to the 
parallel port of a PC. This lets you 
program either of the supplied de- 
vices, which аге a MACH111SP-5]C 
and a MACH211SP-7JC, to come to 
grips with the concept. 

The 111SP-5 is a 44-pin PLCC de- 
vice containing 32 macrocells (1250 
PLD gates) with 32 I/O pins, two dedi- 
cated inputs and eight output en- 
ables. It can operate at up 167MHz 
and draws 40mA. 

The 211SP-7 has 44 pins, 64 macro- 
cells (2500 gates), similar I/O pinouts 
and operates at up to 133MHz, draw- 
ing a similar current. 

Naturally the kit is capable of pro- 
gramming other devices in the Vantis 
range, as well as these two. 


The software 


The software requires a Pentium PC 
or equivalent with 16Mb of memory 
and is loaded in the normal manner. 
Adequate instructions are given in- 
side the CD cover and we had no 
trouble loading it into one of our ma- 
chines. 

Once you click on the Vantis icon a 
window opens. It is titled Vantis 
Synario software project navigator, 
with the instruction: “select new 
project or open project”. Naturally we 
selected a new one as we didn't have 
any existing projects saved. 

At this stage, you feel the need for 
an on-screen tutorial or a at least few 
pages of text to take you through a 


C Virtual Device | 
B flipflop (flipflop.sch) | 


| 
f 


| 


lectthe "New.." button to add m processes are available forthe projed notebook. 
elect another item in the Source list to get processes, 


_ Source or "Import." in the Source 
jenu to add from a existing design. | 


New.. | Open... 
[Ready 


Επι] view] Propeniess] 109 M 


Fig.1: here, the source is listed as “test”, while the virtual device is listed as 


flipflop (Flipflop.sch). 


simple example of how to create a 
project. 


Creating the schematic 

We obviously needed a circuit for 
our project which we'll called “t 
highly original we admit but you've 
got to start somewhere. To keep it 
simple, we decided on a clocked 
flipflop made from a few gates and we 
named it "flipflop". Fig.1 shows this 
progr with the source listed as 
“test” and the virtual device as a 
flipflop (flipflop.sch). The next step 


900058 S оог 


μηνες 


προς 


would seem to be to draw the flipflop 


Clicking on Window brings up a list 
of editors. We chose schematic and 
the window of Fig.2, without the sym- 
bol libraries or circuit appeared. A 
description of the drawing symbols is 
shown in a separate panel. 
Clicking on the gate symbol brought 
up the symbol libraries window. From 
the top we selected the gates library 
and then scrolled down until we found 
a2-input AND gate. Two of these were 
placed, then an OR gate, and these 


This close-up view shows the programming board which carries the 44-pin 
PLCC socket. It is connected via a cable to a PC's parallel port. 
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Symbol - Click to Place Symbol 'G. ΙΝΝ' 


Fig.2: the next step is to draw the circuit in the Schematic Editor. The Symbol 
Libraries dialog box lets you select devices and place them on the schematic. 


were connected by selecting the line 
symbol. As you can see from Fig.2 we 
have just placed an inverter. Once the 


layout is completed and the I/O lines 
(inputs and outputs) labelled, the file 
is saved and the window closed. We 


tarte! 


ftware Project Navigator - TI 


File View Source Process Options Tools Window Help 


Sources in Project: Processes for Current Source: 

Bitest 

Virtual Device Compile Schematic 

| ΕΠΠΙΠΙΠΙΕΠΡΕΕΕ э Reduce Schematic Logic 
D Reduced Equations 


κ... Eum "View" to 


= Open... | ‘Start View] Properties--| вос] 


Fi ο. πο the QUOC Nes αρα πες availablowhen the flipflop 
device is selected. 
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are then returned to the screen of Fig.1, 

Fig.3 shows the processes available 
when we click on flipflop, while Fig.4 
shows those available when Virtual 
Device is selected. Double-clicking on 
flipflop will take you straight into that 
schematic in the editor. This would 
be handy if you were drawing a large 
circuit over several sessions, as the 
project you were last working on is 
presented each time the Vantis soft- 
ware is loaded. 

Once your circuit is finalised, the 
schematic has to be compiled. If this 
step is successful you move on to re- 
ducing the schematic logic. If there 
are problems with the compilation 
then error messages are generated and 
logged. 

When all is well with the circuit 
you click virtual device, then update 
all schematic files. This is necessary 
as a large device can consist of sev- 
eral, or indeed many, pages of cir- 
cuits. The main page may only be a 
block diagram of a concept, with each 
sub-circuit representing one block, or 
maybe only part of a block (top down 
hierarchy). 


* VANTIS / SYNARIO 
Starter Software 

* MACHPRO Software 

* 44 pin ISP Board 

* 6 Foot Buffered 
Programming Cable 

* 2 PLD Devices 
MACH111SP-5JC 
MACH211SP-7JC 
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Vantis Programmable Logic enables 

you to bring an idea into reality in 

а matter of minutes without even 

leaving your PC and for as little as $89 ! 


Using the Vantis Mach Starter Kit, 
design entry is completed using 
Synario Software, the resulting JEDEC 
file is then accepted by MACHPRO 
Software which uses JTAG to program 
the MACH device on the 44 pin SP 
board via the buffered cable attached 
directly to the parallel port of your 
computer. 


Included in the kit 

Synario Starter software, MACHPRO 
software, cable, Programming board, 
manual as well as two high speed 
MACH devices. (A 5 volt power supply 
will be required.) 


For more details on the VANTIS 
MACH family of products see 
http://www.vantis.com 


(Kit does not include Computer in above picture.) 


Special Offer from BBS Electronics designed as an entry 

(Australian Distributor for VANTIS) -top in-system program- 

Tel: (02) 9894 5244 аге is provided to 
ACH211SP-7JC devi 

Fax: (02) 9894 5266 ate wil also. support all PAL 


bbsaust@bbsaust.com.au 89 (including sales tax). 


Please enclose payment of 
$89 per unit VANTIS MACH 


Name Company Starter Kit. 
Delivery Address 

Suburb State Postcode $89 x No. of units = 

uie гү A Freight & Handling =| $15.00 
C οµεαυΕ/ΜονΕΥ ordeR [С] MASTERCARD О visa 0 sankcaro Order total = 

Card No — 


Cardholder's Name - — Expiry Date ΞΙΞΙΞΙ 
: Electronics 

Signature = = -=5 

Mail to: BBS Electronics Australia Pty Ltd, PO Вох 6686, Baulkham Hills, NSW, 2153 ог Fax to:(02) 9894.5266 


Schematic Files 


Link Design 


| B Linked Equations 


JTAG C 


ain Editor and MACH Programmer - Chain? wch 


τ Chninl wch 
=  mach?lli 

Part 1 Instr Reg Width: 6 
<- PROMO 


and Chain2.wch 


Vantis assigns and labels intercon- 
nections between all the blocks and if 
one block or circuit is altered it can 
effect the interconnections right 
through them all. 

The last step is to combine all the 
individual blocks into one larger logic 
block. You can specify the particular 
device you wish to use or let the soft- 
ware tell you the device type it can fit 
everything in. 


Programming the device 

Now comes the relatively easy part 
-actually programming the chip. One 
of the photos (on page 13) shows the 
programming board with the 44-pin 
PLCC socket and the cable which con- 
nects it to the computer's parallel port. 
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Fig.5: two demonstration programs are included with the software: Chain1.wch 


CAWMACHPROIDEMO211LJED 
JTAG opcode [P] 


10 PinState [7] 


A +5V supply is needed and this can 
be obtained from a separate power 
supply or from the computer's games 
port on pin 1. 

Surprisingly, the socket has no in- 
dication of which way the IC fits into 
it. On the fourth try we found that 


Я Drawing Symbol Table 
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when the dot on the IC faces towards 
P2 you can push it down into the 
socket. Pushing the socket down ejects 
the chip. 

The MACHPRO software has to be 
separately installed from the CD into 
its own directory on the C: drive. The 
readme.txt file in the MACHPRO 
subdirectory on the CD gives full in- 
structions on how to set it up for Win- 
dows 95 or NT4.0 and which files 
have to be copied and unzipped. 

This is the time to read chapter 3 
and appendix B of the Mach ISP 
manual. These gives a good insight 
into the steps you must now take. 
Once read, from Start — Programs — 
MACHPRO for WIN, run MACHJTAG- 
ISP TOOL. This opensa window enti- 
tled JTAG chain editor and MACH 
programmer. 

Clicking on the file menu brings up 
two chain files which are demonstra- 
tion programs and selecting Chain1 
brings up the screen shown in Fig.5. If 
project is selected, one of the options 
available is to program the device, 


Summing up 

While the time available did not 
allow us to program a device to match 
a complex circuit function, we saw 
enough of the program and the com- 
prehensive literature on the CD-ROM 
to get some feel for its capabilities. 
Inevitably though, just as with any 
other complex software package, there 
will be a steep learning curve for any- 
one diving in at the deep end. The 
lack of a tutorial for beginners, either 
printed or on the CD, is a little disap- 
pointing though and would make the 
initial hurdles a lot easier. 

To really come to grips with the 
program, you will have to plough 
through the 347-page manual and print 
out the bits that you need, so that you 
can refer to them until you become 
more familiar with the software. 

Having said that, the Vantis Mach 
Starter Kit will be a good investment 
for any designer who is not yet into 
using these devices. The keen price of 
the development kit and the reason- 
able cost of the devices won't place 
much of a burden on the bank bal- 
ance. 

The Mach Starter Kit costs $89 and 
isavailable from BBS Electronics Aus- 
tralia Pty Ltd, PO Box 6686, Baulkham 
Hills, NSW 2153. Phone (02) 9894 
5244; fax (02) 9894 5266; or email to 
bbsaust@bbsaust.com.au. sc 


Programmable ignition 
software modifications 

The Programmable Ignition origi- 
nally presented in the March & Sep- 
tember 1996 issues of SILICON CHIP 
has proven to be a very popular de- 
sign. There are now a great many units 
on the road across Australia and over- 
seas, 

Almost on a daily basis, enquiries 
have been made to see if any modifi- 
cations can be made to the project to 
make it suitable for a particular appli- 
cation. There have been efforts made 
in some cases to accommodate these 
changes but on the whole, it is a very 
difficult and time-consuming process 
to cater for the needs of all. . 

One modification enquiry stood out 
more than most and this was to give 
the module the ability to retard the 
ignition timing after a certain RPM 
rather than to keep advancing it. If 
this could be achieved, then the unit 
would be more suited to vehicles that 
were turbo-charged or that ran on gas. 
If the timing is continually advanced 
in some of these vehicles, damage to 
the engine may occur due to pinging 
at high RPM. 

Unfortunately, no immediate solu- 
tions to the problem could be found as 
it required a major revamp of the soft- 
ware. The PIC 16F84 only has 1K of 
ROM in which to squeeze the code 
and as it stands, it’s a testament to the 
RISC-based design of the PIC proces- 
sor that the software could be squeezed 
into the chip at all, considering what 
it has to do. As such there was not 
much hope of cramming anything else 
into a chip that was already bulging at 
the sides. 

One thing about writing software is 
that the more you do it the more effi- 
cient your code becomes. It was time 
to at least have a go at the changes 
needed. After a lot of groaning, moan- 
ing. changing and squeezing, the code 
was eventually remodelled to accom- 
modate the new advance function. As 
a bonus, the chip even has 25 extra 
ROM locations available, although 1 
seriously doubt that anything else 
could be implemented without rein- 
forcing the plastic casing of the chip! 

The result is that the user can now 
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program the chip so that the timing 
can be retarded or advanced after the 
Stage 2 RPM. There are no changes to 
the software as far as user program- 
ming is concerned and there is no 
change to the hardware. 

The PIC 16F84 is a Flash-based de- 
vice and as such, can be repro- 
grammed. If anyone is interested in 
upgrading to the new software, a re- 
programming service is available by 
sending the chip to the author, along 
with $5.00 to cover costs. The chip 
needs to be properly packaged to avoid 
both physical damage and damage 
caused by static. 

Anthony Nixon, 

8 Westminster Court, 

Somerville, Vic 3912. 

Phone (03) 5977 5792. 


1kW stereo system 
is a work of art 

As you can see from the photo, my 
Stereo version of the 500W amplifier, 
published in August, September & 
October 1998, is well under way. You 
were right when you said the amps 
were big and they're heavy. I'm 16 
stone and I can't lift my stereo version 
of this amplifier! 

The toroidal transformers are 1kVA 
each (made by Tortech). These include 
an electrostatic shield between pri- 
mary and secondary (wound copper 
flat strip) which is connected to the 
star earth point on the chassis, as well 
as other earths. The 8 x 10,000µΕ ca- 


pacitors per channel are ofthe highest 
quality and are screw-terminal types. 

The capacitors are connected by 
"frog" plates, made from silver-plated 
copper sheet. Unfortunately, I could 
not source the 0.15μΕ 275VAC (Philips 
MKP2222-336-10154) capacitors in the 
Zobel network. I substituted 1500VDC 
polypropylene types, one as 0.14F and 
the other as three .047µΕ in parallel. I 
hope this is OK? 

The heatsinks are of copper con- 
struction and the case (welded) is of 
2mm mild steel, having removable 
panels under the PC boards. I have 
also used .О1ЏЕ 1500VDC poly- 
propylene capacitors for the suppres- 
sion capacitors across the transformer 
primaries. I hope this is also OK? 

It also has the speaker protectors, 
fansand the thermal cutouts. The unit 
is divided into three separate sections, 
by 2mm shield plates. It is of dual 
mono construction and has separate 
fuses and power switches. 

After only having partly built this 
unit, Ihave many enjoyable hours yet 
to go to complete it, I can’t even imag- 
ine how many hours you guys must 
have spent. 

R. Lewellin, 

Somerville, Vic. 

Comment: We are impressed with the 
amplifier and we love the timber plinth 
even more. Your capacitor substitu- 
tions should be satisfactory but we 
would like to see covers over the main 
filter capacitor banks. 
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Versatile design accepts inputs from points, 
Hall Effect and reluctor distributors 
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S HIGH ENERGY electronic ignition 
system will boost performance and greatly 
reduce the need for tune-ups in cars with points 
or it can be used to replace the ignition module 
in cars with Hall effect and reluctor distributors. 
You could also replace your points with a Hall 
effect sensor to forever eliminate ignition timing 


adjustments. 


Over the past years at SILICON CHIP 
we have published a series of ignition 
systems all based on the Motorola 
MC3334P integrated circuit. This was 
first featured in the High Energy Igni- 
tion for cars using points in May 1988 
and this is still available as a kit 10 
years later, In June 1988 we featured a 
version for Hall effect distributors and 
in May 1990, a version for reluctor 
distributors. 

Also very popular was the Program- 
mable Ignition system featured in 
March 1996. This was used in con- 
junction with our High Energy Igni- 
tion circuit to provide electronic ad- 
vance. It used a microprocessor to per- 
form the advance calculations and 
there have been several updates to the 
program since the publication date. 


Because of this Programmable Igni- 
tion, there have been many requests 
for variations and so we have finally 
decided to tie all the versions together 
in an update of the original circuit. 
Accordingly, it has provision for 
points, Hall effect or reluctor trigger- 
ing and connection terminals for the 
Programmable Ignition. In addition, 
the circuit has been revised to include 
optional current limiting for the igni- 
tion coil, has a tachometer output sig- 
nal and uses a new high voltage 
Darlington output transistor which has 
a TO-218 plastic package. 

The plastic high voltage transistor 
is easy to mount and can be fitted 
inside the case. In contrast, the TO-3 
transistor used in our previous de- 
signs needed to be mounted on the 


Main Features 


@ High energy coil output at 
high RPM. 


9 Operates on reluctor, points 
or Hall effect signals 


* Twin points input for twin coil 
engines 
@ Fixed 0.9ms spark duration 


* Coil current limiting when fully 
charged 


* Coil primary voltage limited to 
300V 


* Separate tachometer output 


* 400mV RMS reluctor circuit 
sensitivity 


© 4-22V operating voltage 


outside of the case. The plastic high 
voltage transistor results in a safer 
installation. 

The full range of features of the new 
circuit is shown in an accompanying 
panel. Readers who are familiar with 
the previous High Energy Ignition cir- 
cuits will see that it is quite similar in 
overall configuration but with the re- 
finements listed above, 


Current control 


The High Energy Ignition is so- 
called because it provides maximum 


The finished High 
Energy Ignition module 
should be mounted in a 
well-ventilated spot in 
the engine bay, well 
away from the exhaust 
manifold. To ensure 
good circuit earthing, 
the case has a separate 
earth lead which should 
be bolted to a good earth 
point inside the engine 
bay. 
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Fig.1: the circuit has three alternative input circuits for triggering from points, 
Hall effect or magnetic reluctor pickups. Other refinements include current 
limiting for the ignition coil and a separate tachometer output. 


energy storage in the ignition coil by 
including dwell extension. What this 
means is that the coil current is al- 
lowed to flow for most of the time 
instead of simply while the points are 
closed (the dwell time). Dwell exten- 
sion means that the high voltage 
switching transistor is off for a fixed 
0.9ms and this sets the spark dura- 
tion. This is particularly important at 
high rpm when there is less time for 
the coil current to build up. 

Most car ignition systems incorpo- 
rate a ballast resistor which is con- 
nected in series with the coil primary 
and limits the maximum current. In 
effect, the voltage applied to the coil 
is never more than about 7V. During 
starting, the ballast resistor is switched 
out so that the full battery voltage is 
applied to the coil. This compensates 
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for the drop in battery voltage when 
the starter motor is cranking the en- 
gine. 

While this is necessary to ensure an 
easy start, the battery may not be par- 
ticularly low when cranking the en- 
gine and, considering that this circuit 
also incorporates dwell extension, the 
coil current may become excessive. 
This can cause the ignition coil to run 
considerably hotter than it otherwise 
would and also means that the battery 
drain is higher than it needs to be. 

With these thoughts in mind, we 
have incorporated current limiting to 
prevent the coil current rising above 
5A. 

Now let's have a look at the circuit 
of Fig.1. As already indicated, the heart 
of the circuit is the Motorola MC3334P 
integrated circuit which is especially 
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HIGH ENERGY IGNITION SYSTEM 


designed for this application and has 
an operating temperature range up to 
125°C. This lets it operate comfort- 
ably inside the engine bay of a car. 


Circuit description 


Fig.1 shows the MC3334P IC con- 
trolling a high voltage transistor Q1. 
There are three trigger circuits, cater- 
ing for cars with points, Hall effect or 
magnetic reluctor pickups in the dis- 
tributor. 

Q1 has a high voltage rating to al- 
low it to withstand the voltages devel- 
oped across the primary winding of 
the ignition coil and it is a Darlington 
type (effectively two transistors in cas- 
cade) to give a high current gain. 

When Q1 is turned on to feed cur- 
rent through the ignition coil primary, 
its base current is supplied via a 1000 
5W pullup resistor at pin 7 of IC1. Q1 
isturned off when IC1 pulls its output 
at pin 7 to ground (0V). The string of 
75V zener diodes (ZD1-ZD4) limits 


the voltage at Q1's collector to 300V 
when the coil fires. This prevents dam- 
age to the transistor and also prevents 
damage to the coil itself if one of the 
spark plug leads becomes detached, 
allowing the secondary voltage to rise 
to an excessive value. 

Q1's emitter connects to ground via 
two parallel connected 0.10 5W resis- 
tors. The voltage across them is moni- 
tored by IC1’s pin 8 input via trimpot 
VR1 and the 33Q resistor. The 1000 
resistor from pin 8 to ground forms a 
voltage divider with the 33Q resistor 
and ΝΑΊ, to allow adjustment of the 
current limit. This current limit oc- 
curs when pin 8 is at +160mV (nomi- 
nal). This causes IC1 to reduce the 
base drive to Q1 to maintain the coil 
current at the set value. 

The positive supply for IC1 is fed 
via a 330Q dropping resistor and is 
decoupled with a 0.1uF capacitor. This 
provides a measure of filtering for volt- 
age transients. The IC clamps tran- 
sient voltages above 90V and shuts 
down if the steady-state supply 
reaches 30V. 

The trigger signal drives the bases 
of transistors Q2 & Q3. When the trig- 
ger signal is high, Q2 is switched on 
and so its collector is low. This pulls 
pin 5 of IC1 low via the .0ΊμΕ capaci- 
tor and causes pin 7 to go low, to turn. 
off transistor Q1. Pin 7 is an open 
collector output, meaning that it needs 
an external pullup resistor (1002 5W 
in this case) so that it can go high 
when the internal transistor turns off. 

The .01µΕ capacitor at the collector 
of Q2 now begins to charge via the 
470kQ resistor and after about 0.9ms, 
the voltage at pin 5 reaches the thresh- 
old of the comparator inside IC1. This 
causes pin 7 of IC1 to go open circuit 
again, allowing the 1000 resistor at 
the base of Q1 to turn it on again. 

When the trigger signal to Q2 goes 
low, the .01µΕ capacitor at its collec- 
tor is discharged via the 2.2kO and 
470kQ resistors. Thus the .01uF ca- 
pacitor provides the dwell extension 
by turning Q1 on immediately after 
the coil has fired. The 0.9ms period 
has been set to suit the majority of 
ignition coils in cars with single coil 
installations. 

Transistor Q3 switches on and off 
in sympathy with the trigger signal 
applied to its base. The resulting 12V 
square wavo at its collector is suitable 
for driving most tachometers. If you 
are using an impulse tachometer, then 


Tek Run: 200kS/s 
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a circuit to drive this is shown in 
Fig.8. 


Trigger circuits 

Fig.1 shows the alternative circuits 
for points, Hall effect and reluctor trig- 
gering. Provision for all of these is 
included on the PC board. 

The points trigger circuit provides 
for distributors with one or two sets of 
points. Each set of points has current 
supplied to it via a 47Ω 5W resistor. 
This relatively high current of about 
250mA is necessary to keep the points 
clean. It acts to burn off oxidation and 
oil residues which would otherwise 
eventually stop the points from work- 
ing at all. 

Diode D1 provides the trigger sig- 
nal for Q2. Each time the points open, 
its anode is pulled high via a 470 5W. 
resistor. This turns on Q2 and IC1 
turns Q1 off, as described previously. 

The second set of points (Points 2) 
is used with 2-stroke twin cylinder 
engines where the two plugs can be 
fired simultaneously. 

The Hall effect trigger circuit is 
based on a Siemens HKZ101 ignition 
sensor. Power is fed to the sensor viaa 
1000 resistor. This limits the tran- 
sient current which Is clamped by the 
Hall effect sensor's internal circuitry. 
The 8200 resistor is the pullup for the 


TOV  M3250us Ch2 X 
Fig.2: these oscilloscope waveforms show the performance of the ignition circuit 
with reluctor triggering. The lower trace is the reluctor signal while the top 
trace is the coil primary voltage waveform. The coil primary voltage is limited 
to 312V peak-to-peak. Note that the coil is fired on the negative slope of the 
reluctor waveform. 


42V 


internal open collector transistor. Its 
output drives the base of Q2. 

The reluctor trigger circuit employs 
a 10kQ load across the reluctor coil 
and a 470pF noise suppression ca- 
pacitor. From there, the reluctor sig- 
nal is fed via 10kO and 47kQ resistors 
to the base of Q4. This transistor is 
initially biased on using a 5.1V zener 
which supplies a stable offset even if 
the battery supply varies. The circuit 
is designed to trigger each time the 
reluctor signal swings negative. The 
2.2kQ pullup resistor at Q4's collector 
provides the trigger signal to the base 
of Q2. 

The oscilloscope waveforms of Fig.2 
show the performance of the reluctor 
trigger circuit. The lower trace is the 
reluctor signal while the top trace is 
the coil primary voltage waveform. 
The peak-to-peak coil primary volt- 
age is limited to 312V. Note that the 
coil is fired on the negative slope of 
the reluctor waveform. 


Construction 

The High Energy Ignition system is 
constructed on a PC board which 
measures 102 x 82mm and is coded 
05305981. It is housed in a diecast 
aluminium case measuring 119 x 93 x 
57mm. The case must not have inter- 
nal ribbing, to allow the high voltage 
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Fig.3: the component overlay for the points version. Note that while provision is made for two sets of 
points, this will only be required on twin-cylinder motors where the plugs can be fired simultaneously. 
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Fig.4: the component overlay for Hall effect triggering. 


Darlington transistor to be mounted 
inside it. 

Before you install any parts on the 
PC board, check it thoroughly against 
the published pattern of Fig.10 and 
make sure that all holes have been 
drilled. There should not be any shorts 
or breaks between tracks. If there are, 
repair these as nocossary. 

There are several component over- 
lays for the PC board and you should 
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choose the one which applies to the 
version you wish to build. Fig.3 shows 
the component overlay for the points 
version, Fig.4 is the version for Hall 
effect triggering while Fig.5 is for 
reluctor triggering. Fig.6 shows how 
to connect up the Programmable Igni- 
tion described in March 1996. 

Start construction by inserting the 
PC stakes at the external wiring con- 
nection points on the PC board and 


the link (for the Hall effect version). 
This done, install the resistors. You 
can use the accompanying table (Ta- 
ble 2) as a guide to the colour codes. 

When inserting the diodes and 
zeners, take care with their orienta- 
tion and be sure to place each type in 
its correct place. Once these are in, 
install the IC and transistors, taking 
care to orient them as shown. Transis- 
tor Q1 is oriented with its metal flange 
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Fig.5: the component overlay for reluctor triggering. 
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Fig.6: this component layout shows how to connect the Programmable Ignition described in March 1996. 


towards the edge of the PC board. Do 
not cut its leads short as you will need 
the full length to enable the tab to be 
bolted to the case. 

The capacitors can be installed next. 
The accompanying capacitor table can 
be used as a guide to the codes. 


Insert the PC board into the case 
and mark out the positions for the 
four 3mm corner mounting holes. Drill 
these out and then fit 9mm standoffs 
using 15mm long 3mm screws. 

Place the PC board onto the screws 
and hard down on the standoffs. Now 


a 
a 
a 


le 1: Capacitor Codes 
Value ІЕС Собе EIA code 
O.iuF —100nF 104 
470pF 470p 471 
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Fig.7: this diagram shows how to mount the 
high voltage Darlington transistor. 
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Fig.8: this circuit uses the primary winding of 
a small 12VAC transformer (type 2851 or 
equivalent) to produce a high voltage pulse to 
drive impulse tachometers. 
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Fig.9: this diagram shows how the 
Siemens Hall sensor should be 
installed to provide reliable triggering. 
The vane needs to penetrate the sensor 
by between 8mm and 11.5mm. The 
triggering point is between 0.1mm and 
1.8mm from the centre line of the unit. 


mark out the mounting hole positions 
for Q1, the earth screw on the side of 
the case and two holes at each end for 
the cordgrip grommets. Remove the 
PC board and drill and file these out 
to shape. The hole for 01/5 mounting 
must be deburred with a larger drill to 
prevent punch-through of the insulat- 
ing washer. 


Secure the PC board to the case 
with star washers and nuts. Q1 is 
mounted as shown in Fig.7. Secure 
Q1 to the case with a screw, nut, insu- 
lating washer and insulating bush. If 
you are using mica washer insulators 
we recommend using two to obtain an 
adequate voltage rating. You should 
also apply a smear of heatsink com- 


pound to the mating surfaces before 
assembly. The silicone impregnated 
glass fibre washers do not require heat- 
sink compound. Check that the metal 
tab of Q1 is indeed isolated from the 
case by measuring the resistance with 
a multimeter. 

Attach the wires for the +12V sup- 
ply and trigger input connections and 


Table 2: Resistor Colour Codes 
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4-Band Code (1%) 

yellow violet yellow brown 
green blue orange brown 
yellow violet orange brown 
red red orange brown 
brown black orange brown 
yellow violet red brown 

red red red brown 

grey red brown gold 
orange white brown gold 
orange orange brown brown 
brown black brown brown 
orange orange black brown 


5-Band Code (1%) 

yellow violet black orange brown 
green blue black red brown 
yellow violet black red brown 
red red black red brown 

brown black black red brown 
yellow violet black brown brown 
red red black brown brown 

(NA) 

(NA) 

orange orange black black brown 
brown black black black brown: 
orange orange black gold brown 
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tachometer output, if used, and se- 
cure with the cordgrip grommet. The 
coil output has its own cordgrip grom- 
met to separate this wire from the 
trigger inputs. Wire up the earth con- 
nection to the solder lug and secure to 
the case. Note that a second solder lug 
attaches to the outside of the case and 
is attached with the same screw. The 
wire from this is secured to the car 
chassis with another lug and self-tap- 
ping screw. 


Installation 

If you are using the existing points 
or reluctor trigger, the ignition unit 
can be installed directly into the car's 
engine bay. Locate the case in a posi- 
tion where air flows over it and away 
from the exhaust side of the engine. It 
can be secured in the engine bay with 
angle brackets attached to the side of 
the case and secured with self-tap- 
ping screws to the chassis. 

Wire up the positive connection to 
the positive 12V ignition, the negative 
wire to the chassis and the trigger 
input to the points or reluctor. The 


ering. Note the 


Some readers will be wondering about the pros and cons of this circuit 
versus the Multi-Spark CDI system published in the September 1997 issue 
of SILICON CHIP. Briefly, we recommend this revised High Energy Ignition 
circuit for most cars, including those with Hall effect reluctor distributors, 
when the existing ignition module has failed and is very expensive to 
replace. 

We do not recommend using this system to replace or Modify the ignition 
system in any unmodified car with fuel injection and electronic engine 
management. We take the view that the car manufacturers do know best, 
having spent many millions of dollars in optimising their systems. 

On the other hand, if you have a highly modified late model car which has 
been supercharged or turbocharged, you may require an ignition which 
delivers more spark energy than the existing original equipment. In this 
case, you may want to consider the Multi-Spark CDI system. Supercharged 
and turbocharged engines have considerably higher cylinder pressures, 
meaning that the existing ignition system may not have enough energy to 
reliably fire the spark plugs. 

Of course, we also recommend the Multi-Spark CDI design for 2-stroke 
and 4-stroke engines in motorbikes, outboards and Go-karts, in racing 
applications and in older cars (pre-1975) which do not have lean mixtures. 

By the way, if you wish to use the High Energy Ignition with a rotary 
engine, you will need to build two complete systems; one to fire the first set 
of plugs and one to fire the second set. 
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reluctor requires the correct polarity 
connection in order to fire at the cor- 
rect position. However, this is best 
determined by testing the engine. If it 
does not fire immediately, reverse the 
reluctor leads and try again. 


Hall effect trigger 

While readers may prefer to use the 
existing points in their initial installa- 
tion, Hall effect triggering is a far bet- 
ter proposition since it has no con- 
tacts and is unaffected by dirt. It also 
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This photo shows how the high-voltage Darlington transistor is mounted on the 
end of the case with a silicone heatsink washer (see also Fig.7). 


does not bounce and cause erratic trig- 
gering nor does it require constant 
readjustment for correct engine tim- 
ing. The Hall effect sensor recom- 
mended is the Siemens HKZ101 (avail- 
able from Jaycar Electronics). You must 
also obtain a rotating vane assembly 
to suit your distributor. These are avail- 
able from automotive aftermarket re- 
tailers selling Bosch ignition systems 
(eg, Repco). Make sure that you have 
one of these before purchasing the 
Hall sensor. 


HIGH ENERGY IGNITION 
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Fig.10: this is the full-size etching pattern for the PC board. 
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Fig.9 shows how the Siemens Hall 
sensor should be installed to provide 
reliable triggering. The vane needs to 
penetrate the sensor by between 8mm. 
and 11.5mm. The triggering point is 
between 0.1mm and 1.8mm from the 
centre line of the unit. 

To install the sensor, you must re- 
move the distributor from the vehicle. 
To do this, rotate the engine until cyl- 
inder number 1 is at the firing point 
and this is seen by the rotor button 
roughly lining up with the number 1. 
firing position, usually marked with a 
notch on the edge of the distributor 
housing. You should also note the di- 
rection of distributor rotation as the 
engine is rotated. 

With the distributor out of the en- 
gine, find the position where the points 
just open for the number 1 cylinder 
and mark the position on the distribu- 
tor where the centre of the rotor is 
now positioned. This is the point 
where the Hall Effect sensors' output 
should go high. 

Now remove the rotor, points and 
capacitor. The Hall sensor should be 
mounted near where the points were 
located so that there is sufficient lead 
length to exit from the distributor. The 
exact location for the Hall sensor can 
be determined as follows. 

Fit the vane assembly to the dis- 
tributor and align the rotor with the 
firing point marked. The Hall effect 
sensor should now be positioned so 
that the leading edge of one of the 
metal vanes is about halfway through 
the slot. 

Mark the position for the sensor 

taking care to ensure that the vane 
will pass through the gap without foul- 
ing. 
Note that Fig.9 shows the configu- 
ration fora counter clockwise rotating 
distributor. Clockwise rotating dis- 
tributors are timed as the vane enters 
the Hall sensor from the other side. 

A suitable mounting plate can now 
be made to fit the Hall sensor to the 
distributor advance plate. This mount- 
ing plate must be positioned so that 
the vane penetrates by 8-11.5mm, as 
stated above. The Hall sensor should 
be pop riveted to the adaptor plate 
through 3.5mm holes which are coun- 
tersunk beneath the plate. The adap- 
tor plate can then be secured to the 
advance plate using machine screws, 
nuts and washers. Try to take advan- 
tage of any existing holes left when 
the points were removed. 


The leads from the Hall effect sen- 
sor should pass through the existing 
points lead grommet. Check that the 
vanes pass through the gap in the sen- 
sor without fouling and that the lead 
dress allows the full movement of the 
distributor advance plate. 

Reinstall the distributor in the en- 
gine, with the rotor pointing towards 
the number 1 cylinder firing point. Do 
a static timing check so that the en- 
gine is set to fire when the vane is 
central to the Hall sensor. 

Connect the Hall sensor leads to the 
ignition unit using suitable automo- 
tive connectors. Finally, start the en- 
gine and correctly tune it with a tim- 
ing light. 


Current limit adjustment 


The current limit adjustment is done 
by measuring the voltage across the 
0,10 resistors and adjusting УКЛ for a 
reading of 250mV when the engine is 
stationary. Connect your multimeter 
(set to read 0-2V) across the 0.10 re- 
sistor and set trimpot VR1 fully clock- 
wise. Now short out the ballast resis- 
tor and switch on the ignition. Adjust 
УКЛ for a meter reading of 0.25V. This 
will give current limiting at 5A. Switch 
off the ignition. 

Note that some cars have the ballast 
incorporated as resistance wire into 
the main wiring harness. In this case, 
the easiest way to bypass the ballast is 
to take the +12V feed to the circuit 
directly from the battery via a 10A 
fuse or from a convenient point on the 
fuse panel. 


Tachometer connection 


The tachometer output signal is a 
12V square wave which should be 
sufficient to trigger most electronic 
tachometers. For example, the digital 
tachometers featured in the August 
1991 and October 1997 issues of SILI- 
CON CHIP can be directly triggered 
without modification. 

Impulse type tachometers will re- 
quire a much higher voltage. You may 
find that the tachometer will operate 
when connected to the collector (coil) 
connection of Q1 but if not, the auxil- 
iary circuit shown in Fig.8 should 
solve the problem. 

As shown, this uses the primary 
winding ofa small 12VAC transformer 
(type 2851 or equivalent) to produce a 
high voltage pulse when switched via 
transistors Q1 and Q2. The coil volt- 
age is limited by the .033uF capacitor 


1 PC board, code 05305981, 102 
x 82mm 

1 diecast aluminium case, 119 x 
93 x 57mm (with no internal 
ribs) 

2 cordgrip grommets 

1 transistor insulating bush 

1 TO-218 insulating washer 
(silicone type rated at 3kV) 

2 solder lugs 

4 3mm x 15mm screws 

2 3mm x 9mm screws 

4 9mm tapped brass spacers 

6 3mm nuts 

6 3mm star washers 

5 PC stakes 

1 2m length of red automotive 
wire 

1 2m length of black or green 
automotive wire 

1 1000 horizontal trimpot (VR1) 


Semiconductors 

1 MC3334P electronic ignition 
(IC1) 

1 MJH10012 TO-218 10A 400V 
Darlington transistor (Q1) 

2 BC337 NPN transistors (Q2, 
Q3) 

4 75V 3W zener diodes (ZD1- 
ZD4) 

1 1N4004 1A 400V diode (D3) 


Capacitors 
2 0.1uF 63VW MKT polyester 
1.01uF 63VW MKT polyester 


Resistors (0.25W, 1%) 


1 470ко 13300 

1 56k2 1 1000 5W 
1 22kQ 11000 

2 10kQ 1330 
14.7kQ 20.10 5W 
22.2kQ 


Miscellaneous 
Angle brackets and screws for 


connected between collector and emit- 
ter of Q2. 


Programmable ignition 
connection 

If you are building the Programma- 
ble Ignition system described in March 
1996 (or its later variants), the circuit 


mounting case, automotive 
connectors, cable ties, solder 


Reluctor trigger circuit 

15.1V 1W zener diode (ZD5) 

1 BC337 NPN transistor (Q4) 

1..0022uF 63VW MKT polyester 
capacitor 

1470pF 63VW MKT polyester 
capacitor or 100°C rated 
ceramic 

2 47КО 0.25W 1% resistors 

2 10kQ 0.25W 1% resistors 

1 2.2kQ 0.25W 1% resistor 

13900 1W 5% resistor 

1 PC stake 


Points trigger circuit 

1 1N4004 1A 400V diode 
(D1) 

1 14004 1A 400V diode (D2) 
(optional; see text) 

1.01uF 63VW MKT polyester 
capacitor 

1 47Q 5W resistor 

1 479 5W resistor (optional; see 
text) 

1 PC stake (optional; see text) 


Hall effect trigger circuit 

1 Bosch rotating vane assembly 
to suit distributor 

1 Siemens HKZ101 Hall effect 
sensor (available from Jaycar 
Electronics) 

1 8200 0.5W 5% resistor 

1 1000 0.25W 1% resistor 

2 PC stakes 


Programmable Ignition 

interface 

5 PC stakes 

Delete 1 0.01µΕ 63VW MKT 
polyester capacitor 

1 470КО 0.25W 1% resistor 

1 22kQ 0.25W 1% resistor 

1 3300 0.25W 1% resistor 


ofFig.1 shows asterisks at the connec- 
tion points for the +12V, ground and 
points input and the +5V and coil 
output. The components marked with 
a cross are to be removed. 

This is shown in the overlay dia- 
gram for the Programmable Ignition 
installation — see Fig.6. sc 
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It has been an assorted month with lots of 
minor faults. They ranged from a dead garage 
door controller to a whistling TV set, a crook 
notebook computer and a couple of trouble- 
some VCRs - including one that bounced. 


My first story concernsa Blaupunkt mote controls is opening them with- 
stereo TV set with a dead remote con- out breaking or damaging them. Most 
trol. The main drama with most re- are clipped together but which way? 


THE MAIN DRAMA WITH Most REMOTE 
CONTROLS IS OPENING THEM WITHOUT 
BREAKING OR DAMAGING THEM sws 
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SERVICEMAN'S LOG 
Variety — the spice of life? 


Is the lower half of the case on the 
inside or vice versa? And are the clips 
on the outside or the inside? 

Having opened this one, I confirmed 
a flat battery and cleaned away the 
obvious corrosion due to the coffee 
(or was it lemonade?) which had been 
spilt over the unit and which had 
leaked onto the PC board. After that, I 
quickly tracked the problem down to 
a fracture on the crystal leg. 

While I was on a winning streak, I 
tackled a Sharp remote control which 
wouldn't select programs 1-14, al- 
though the rest were OK. I suspected 
that part of the multilayered PC board 
had corroded but when I finally 
opened it, I found it was remarkably 
clean. It was only by chance that, un- 
der a strong light, I caught sight of a 
fine 50mm-long crack! 

This surprised me, as I was sure 
that no-one else had been inside this 
unit since it was first manufactured 
some eight years ago. What's more, 
there was no indication of any dam- 
age to the outside, yet there it was; a 
50mm crack cutting off the return path 
to the IC from these buttons. 

Not only that, but the fracture was 
not from one edge to the other but in 
the middle of the board. I can only 
surmise some stress had been applied 
to it during manufacture and it had 
maintained continuity until just re- 
cently. Anyway, the repair was sim- 
ple — a little solder over the cracked 
track soon had the unit going again. 


Garage door controller 


My next job was a garage door 
opener. The unit in question was a 
B&D Controll-A-Door, and the LED on 
the remote control transmitter wasn't 
even lighting. Access to the inside 
was via just one screw but unlike the 
last remote, it was very dirty inside. I 
brushed out the dust and cleaned the 
board with metho and a toothbrush. 
When tried it again, the LED was just 
beginning to glow intermittently. I first 
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WITH MY EGO SUITABLY STROKED, 
L TOOK ON THE CHALLENGE... 


suspected poor contacts on a plug 
that's fitted to set the frequency but 
they proved to be OK. 

The problem with small assemblies 
like these is holding them steady while 
you attach two meter probes and push 
a button simultaneously. First, I deter- 
mined there was continuity from the 
9V battery to the circuit board, via the 
switch. I then checked the board and 
crystal for dry joints and fractures. I 
tried freezing the parts and noticed 
that the intensity of the LED varied 
but without pinpointing the cause. 

There was an old style .0068pF 
styroseal capacitor (a type which has 
problems with internal connections) 
so I replaced that but to no avail. Simi- 
larly, I made sure that there was no 
dirt or shorts between the vanes of the 
preset tuning capacitor. 

When in doubt, it always a good 
idea to check the supply rail to vari- 
ous parts of the circuit. To do this, I 
soldered a pigtail to the negative side 
of the PC board 9V battery connection 
and followed the trail with the posi- 
tive probe. It didn’t take long to find 


the culprit, there being a substantial 
voltage drop across the microswitch. 
A few squirts of contact cleaner be- 
tween the cracks of the switch shell 
restored its function completely but I 
would be a lot happier ifI could find a 
replacement. 

Ichecked that it was actually trans- 
mitting by listening for noise in a 
shortwave radio and it seemed OK. 
Most similar remote controllers can 
be checked like this but it is better to 
use one of the remote checkers avail- 
able on the market. However, many of 
these won't prove that the correct 
waveform or frequency is being pro- 
duced. They only prove that the unit 
is transmitting. 


Sanyo colour TV set 


My next customer brought in a 
Sanyo SS Plus CPP6012-00 TV set 
(A3-A20 chassis series). He described 
the fault as what amounted to inter- 
mittent line tearing and rolling but 
only on some channels and when the 
set was cold. I began to worry when 
he told me that another company had 


tried to fix it but had given up and 
suggested he bring it to me. 

1 asked him straight out who this 
obliging company was and made a 
mental note to return the favour. How- 
ever, they did tell him what a “good 
chap” I was and so, with my ego suit- 
ably stroked, I took on the challenge. 

Ibegan the job by phoning the other 
service company to find out what they 
had actually tried, so as not to repeat 
the exercise and waste time, effort 
and money. Their general consensus 
was that the problem was due to the 
AGC circuits crushing the sync pulses. 
A large scale integrated IC (IC101, 
LA7680) which contains all the IF 
and RF stages (including the AGC) 
had already been changed, so it ap- 
peared that a peripheral component 
was to blame. 

Iremoved the covers and connected 
the set to a colour bar generator, I first 
fed the signal in as RF and then via the 
AV sockets at the rear. When the AV 
input was selected, the picture was 
sharp and clear. Conversely, when the 
RF input was selected, the fault was 
very pronounced when cold but im- 
proved when hot. 

As the temperature seemed critical, 
I tried freezing and heating and no- 
ticed that the fault varied quite dra- 
matically when I was close to Q110. 
This transistor is an NPN power regu- 
lator that supplies 9V to IC101 and to 
the front end. I measured the rail to 
find it a little low at 8.8V but not 
unduly so. 

A common problem with many 
manufacturers is that rail voltages are 
not always accurately shown on the 
circuit. The circuit — if you are lucky 
enough to have one — is really only a 
guide. 

Anyway, I exhausted my investiga- 
tions around the AGC circuit and on 
Sanyo's advice replaced D801 (1N- 
4148), which comes off the IF AGC 
line, as well as C115 (0.47uF). This 
made no difference and so I came 
back to the 9V rail. 

This rail starts from pin 15 of the 
switchmode power supply chopper 
transformer as B5 (15V) on the cath- 
ode of D554. It is then switched by 
Q554 (2SB764) from the remote mi- 
croprocessor CPU (IC701) and Q792, 
Q552 and D562, before going through 
10551 to become B6, a 12V rail. This 
12V is then applied to the collector of 
Q110 which produces 9V, courtesy of 
R110 and D110. 
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All this was working as expected 
and there was no unusual noise on 
the rails themselves, as shown by the 
CRO. I replaced electrolytic capacitor 
C117 just in case but was still going 
nowhere. 

My next step was to connect an 
isolated variable power supply to the 
emitter of Q110 and chassis. When I 
varied the level, the symptoms were 
quite obvious below 9V but the set 
behaved perfectly at this voltage and 
above. The ridiculous thing here is 
that we are only talking about 0.2V 
but it was enough to make the differ- 
ence. 

Since there are only about five com- 
ponents in this simple circuit, I re- 
moved and checked each one but 
could not fault any of them. Finally, I 
replaced them one at a time with new 
ones and only when I replaced D110, 
a 10V zener diode, did the fault clear. 

Now it might appear that this is 
what I should have done as soon as I 
suspected the 9V rail but the spooky 
thing is that when I tested it across a 
current limited power supply, the 
zener worked out exactly on 10V, as 


indeed did a new one. So I put it 
down to a dodgy zener. I don't have 
the luxury of unlimited time to make 
exhaustive tests as to why that part 
didn't work properly when cold — it 
was enough to track it down. 

Anyway, it fixed the problem and 
the set was still working when the 
owner called to pick it up a week 
later. Both he and I were on cloud 
nine. 


Resurrecting Sam 


The next customer was a lady who 
complained that her Samsung Winner 
VB306 VCR was dead. And she was 
right. The mains fuse hadn't actually 
failed but to all intents and purposes 
nothing was working. Fortunately for 
me, I have a service manual for this 
model, which was a great help. 

I decided to start with the power 
supply but quickly discovered that it 
is very difficult to access the circuit 
anywhere in this machine to measure 
voltages. In the end, I removed the 
switchmode power supply, removed 
its covers and soldered pigtails to each 
of the secondary voltage rails, before 
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plugging it back into the motherboard. 

I soon discovered that the 5V rail 
was down to 3.5V. By replacing a 
4704F capacitor (СЗ), the 5V was re- 
stored and the machine began to oper- 
ate. However, the panel display was 
still non-existent. I delved back into 
the power supply to find that the 5.8V 
rail which goes to the filament of the 
fluorescent display was down to only 
1V. Replacing a 100uF capacitor (C38) 
fixed that problem but since two of 
the electrolytics had failed, I decided 
to replace all the secondary electro- 
lytics to improve reliability. The lady 
agreed and is now happily reunited 
with her Winner. 


The notebook computer 


For a change of scene, the next cus- 
tomer produced a little notebook com- 
puter. It was an early KTX 386SX16 
monochrome LCD notebook and not 
much was happening that gave any- 
one any confidence. The green power 
LED would come on and the other 
LEDs would flicker but there was no 
display. Worse still, there were thump- 
ing noises from inside, probably from 
the hard disc drive. 

In short, it rather seemed as though 
it was “cactus”, Still, I volunteered to 
look at it, especially as I own the very 


IT WAS AN EARLY KTX 386SX16.... 
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same model. I proposed to compare 
them and swap parts if necessary, to 
find the cause of the problem. 

The weakest part of this early note- 
book is the 12V battery pack. These 
never last long due to problems of 
charging and discharging them prop- 
erly. In this case, the battery was miss- 
ing so I dug out my old KTX and 
connected it to his AC power adaptor 
so that I could see what was supposed 
to happen on boot-up, with regard to 
LEDs lighting, etc. 

To my surprise, my KTX machine 
misbehaved in exactly the same man- 
ner as his. Initially, I suspected that 
my computer had also given up the 
ghost. Then it slowly dawned on me 
that perhaps I was looking at this the 
wrong way round ~ it might not be the 
computer that was at fault but the 
power supply instead. I couldn’t wait 
to dig out my power adaptor and plug 
itinto the customer's notebook. Bingo! 
— it booted up perfectly. 

The AC adaptor supplied with the 
KTX notebook uses a generic “Go For- 
ward" GS-30 A-18 switchmode power 
supply, designed to deliver 18V at up 
to 2A. I rigged up a dummy load of 
20Q and measured the voltage across 
the primary input filter capacitor fol- 
lowing the bridge rectifier as 340V, 
which is correct. On the secondary 
side of the circuit, however, there was 
only 9V. 

A quick inspection revealed a 
number of electrolytics on the output 
voltage rail that were beginning to 
leak. I replaced both 1000uF 35V ca- 
pacitors with equivalents but this 
didn't fix the problem. I then replaced 
a 100µΕ 63V unit which restored the 
voltage completely. I then reworked 
the soldering and reassembled every- 
thing before returning it to the owner 
with a bill that was much less than 
expected. 


The next beast 


The next beast to repair was an- 
other VCR, this time an overseas JVC 
HRD211EM (Middle East Multi Sys- 
tem version). This customer's prob- 
lem was that the video was intermit- 
tently not accepting his tapes prop- 
erly. 

First, I checked the 5V and 12V 
rails from the IC regulator (STK5481) 
and looked for any lurking brown goo 
on the PC boards. So far, everything 
was OK. The cassette housing is con- 
trolled by light sensors (PN268R-NC) 


and the voltage varies, according to 
the light, on pins 42 and 43 of IC601 
on the central processing unit. 

These light sensitive devices are 
notorious for being intermittent and 
so fitted two new ones. Interestingly, 
the replacement PN268 looks like a 
clear LED while the original is dark 
violet or black. The two pigtails are 
designated emitter and collector and 
not anode and cathode respectively. 
These devices can be tested on an 
ohmmeter, on the 10x range (or 
greater), with the red probe (battery 
negative) on the long pigtail and the 
black probe on the short one (ie, the 
opposite polarity to a LED, which also 
conducts on the x1 range). 

The last thing to check is that the 
chassis return for the mode motor and 
the sensor is good. This involves tight- 
ening the screw which connects the 
lead to the chassis. It was now all 
systems go each and every time. 


The bouncing VCR 


The next VCR I had to deal with 
was Mr Young's Panasonic NV-J11A, 
which had bounced back with a venge- 
ance. It had come in a few weeks 
earlier, the customer complaining that 
itgave a rolling pattern with intermit- 
tent noise bars. What was not noticed 
by Mr Young at that time was that 
there was no counter — or rather, I 
should say that the counter didn't 
count. 

The cause turned out to be dirt on 
the ACE head which prevented con- 
trol pulses from reaching the tracking 
circuits and the real time clock. Clean- 
ing fixed that problem. 


Fig.1: this diagram gives some idea of 
the compact nature of Orion 10/VR 
combination VCR/TV set. The VCR 
“block” sits in the bottom of the 
cabinet, with the TV “block” above it. 


This time, the complaint was 
slightly different; it rolled only at the 
beginning of a tape. Inspection con- 
firmed that the counter was working 
but the rolling problem was intermit- 
tent as described, With the covers off, 
I could see that the tape was intermit- 
tently spilling due to poor take-up 
torque. 

A new Play Arm (type VXL1861) 
underneath the reel pulley fixed this 
but I noticed that there was too much 
noise on reverse search and the back 
tension arm was not being cleared 
from touching the tape. A slight touch 
with a pair of long nose pliers bent the 
lever closer to the plastic lever under- 
neath, so that it pulled away further 
on review mode. 

Iwas beginning to think I was jinxed 
on this repair when I discovered that, 
though the noise was much reduced, 
it was still excessive in the review 
mode. When I unsoldered the heads 
(УЕНО532) and measured their Q fac- 
tor (VEHO0532), all three read zero out 
of six on the video head tester. This 
meant that the heads were far too worn 
and it was amazing that they were 
still giving any sort of a picture (new 
ones read typically five out of six and 
anything better than three for an old 
machine is good). 

I conveyed the bad news to the cus- 
tomer and understandably, it didn’t 
go down too well. However, he agreed 
to let me fit new heads. This went off 
without any hitches and everything 
worked perfectly afterwards. However, 
I did have to explain to the now in- 
credulous Mr Young that the first few 
seconds of recording on any machine 
have a slight colour patterning, as the 
tape has to go from the bulk erase 
head to the ACE head before it is 
normalised. 


Complex assembly 


The next repair was an Orion 10/ 
VR VCR and TV set combination 
which was dead. This repair would 
have been quite routine had it not 
been for the complex way in which 
the set was assembled. The unit had 
been dropped and, as a result, the 
tracking control was now missing and 
one of the feet was broken on the 
outside. The major difficulty was cop- 
ing with the VCR and TV assemblies 
on the inside; there literally was no 
access to either. 

It wasn't so bad removing both the 
TV and VCR together from the front 
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shell. The real problem comes after 
that because the TV motherboard is 
held in a metal frame above the VCR 
(which is in a metal box underneath) 
and both are connected together by a 
dozen or so leads. 

The next drama I found from the 
service manual was that the TV set 
and VCR had separate mains trans- 
formers and bridge rectifiers but 
shared some of the regulators and sec- 
ondary power supply rails. It was all 
very tortured and maze like. 

After a lot of trouble, I discovered 
that a 12V rail derived from the VCR 
wasn't reaching the TV set on plug 
CP7004. This was eventually traced 
to a fuse F7002 3.15AT in the VCR 
transformer secondary (T7001). How- 
ever, there was still no 11.5V on TP501 
in the TV section, which was still 
dead. 

Gaining access to the TV circuitry 
meant unplugging it from the VCR 
and unscrewing it from the metal 
frame, after which I was able to per- 
form some continuity tests along the 
PC board. Eventually, I found a 3.90 
0.5W fusible resistor (ICP501) that had 
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gone open circuit. This resistor was 
wired in series with a 4.20 18W resis- 
tor (R501) and connected in parallel 
with power regulator Q503. 

Iwas rather puzzled by this arrange- 
ment on two counts. First, connecting 
a 0.5W resistor in series with one rated 
at 18W seems rather strange. Second, 
the fusible resistor was in fact marked 
in the service manual as a PRF-1600- 
F003 IC protector, whatever that was 
(my guess is that this is a circuit pro- 
tector chip fuse rated at 1.6A but it 
doesn’t appear in any of my generic 
parts catalogs). 

As a temporary measure, I decided 
to fit another 3.9 0.5W resistor while 
I waited for the correct replacement 
part to arrive. Unfortunately, that 
didn’t cure the problem -- the TV set 
was still dead. 

It didn’t take long to spot the re- 
maining problem, however. Now that 
Thad the whole TV section in my hot 
little hands, I could see that the drop 
had fractured the solder connection 
to the horizontal output transformer. I 
repaired this and the set came good. 

It took quite some time to reassem- 


ble the set — you should have seen the 
fun and games I had getting the loose 
tracking control sub-assembly back 
into the front of the case. I then put it 
aside to soak test while it waited for 
the PRF-1600-F003 IC protector to ar- 
tive. The set was still working a week 
later but the main thing I learnt from 
the exercise was to steer clear of this 
model unless you have plenty of time 
and patience. 


Whistling Panasonic 


My lastrepair concerns a Panasonic 
TC-68A61 68cm stereo TV set which 
came in with a loud whistling vibra- 
tion from the rear. The owner had 
finally decided he just couldn't take it 
any more. With the rear cover re- 
moved, it was obvious that the noise 
was coming directly from the deflec- 
tion yoke assembly on the neck of the 
tube. The question was, what to do 
about it. A new yoke (TLY15912F) 
would probably be rather expensive 
and time-consuming to fit. 

The "singing" noise was caused by 
the copper wire vibrating against the 
ferrite core and the only way to stop 
this is by securing the winding and 
the ferrite together. I decided that the 
cheapest and most effective way was 
to use superglue and additional rub- 
ber wedges. 

I gingerly emptied the contents of 
five tubes of glue so that it flowed 
down the wire and hopefully onto the 
ferrite. As it happened, this was quite 
successful and the first application 
reduced the noise by 7596. The re- 
mainder was cured by adding thinner 
wedges to the ones already fitted 
(which align the purity and dynamic 
convergence of the yoke). The aim 
here was to push the wire harder onto 
the ferrite former without disturbing 
the settings. 

Iwas relieved when this worked as 
Ididn't fancy removing the yoke, seal- 
ing it and then realigning everything. 
No-one can be as accurate as the manu- 
facturer in installing modern TV yokes, 
many of which are actually cemented 
to the tube. 

Unfortunately, the cure proved to 
be short-lived. After about a week of 
soak testing, the glue broke down un- 
der the heat and the whistling returned 
as bad as ever. So it looks like the 
repair will be expensive — that's if the 
owner decides to go ahead with it. 

Oh well, you win some, you lose 
some! sc 
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Guide to 
Satellite TV 

Installation, Reception & Repair. By 
Derek J. Stephenson. First published 
1991, reprinted 1997 (4th edition). 
This is a practical guide on the 
installation and servicing of satellite 
television equipment. The coverage of 
the subject is extensive, without 
excessive theory or mathematics, 383 
pages, in hard cover at $55.00. 


Servicing Personal 
Computers 

By Michael Tooley. First published 
1985. 4th edition 1994. 

Computers are prone to failure from a 
‘number of common causes & some 
that are not so common. This book sets 
out the principles & practice of 
Computer servicing (including disc 
drives, printers & monitors), describes 
some of the latest software diagnostic 
routines & includes program listings. 
387 pages in hard cover at $90.00. 


Video Scrambling & Descrambling 
For Satellite & Cable TV 
By Rudolf F. Graf & William Sheets. 
irst published 1987, 
This is an easy-to-understand book for 
those who want to scramble and 
Unscramble video signals for their own 
use or just want to learn about the 
techniques involved. It begins with the 
basic techniques, then details the 
theory of video encryption and 
decryption. It also provides schematics 
‘and details for several encoder and 
decoder projects, has a chapter of 


relevant semiconductor data sheets, 
Covers three relevant US patents on the 
Subject of scrambling and concludes 
with a chapter of technical data. 246 
Pages, in soft cover at $50.00. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 


This is a practical handbook from one 
of the world's most prolific audio 
designers, with many of his designs 
having been published in English 
technical magazines over the years. A 

reat many practical circuits are 
featured — a must for anyone interested 
in audio design. 336 pages, in 
paperback at $70.00. 


Digital Audio & Compact 
Dise Technology 
Produced by the Sony Service Centre 
(Europe). 3rd edition, published 1995. 
repared by Sony's technical staff, this 
is the best book on compact disc 
technology that we have ever come 
geross E over digital audio in dept, 
including PCM adapters, the Video 
PCM format and R-DAT. It you want to 
understand digital audio, you need this 
reference book. 305 pages, in 
Paperback at 590 00 


Surface Mount 

Technol 

By Rudolph Strauss. First published 
1994. 


This book will provide informative 
reading for anyone considering the 


assembly of PC boards with surface 
mounted devices. Includes chapters on 
wave soldering, reflow soldering, 
component placement, cleaning & 
Quality control. 361 pages, in hard 
cover at $99.00. 


Radio Frequency 
Transistors 

Principles & Practical Applications. 
By Norm Dye & Helge Granberg. 
Published 1993. 

This book strips away the mysteries of 
RF circuit design. Written by two 
Motorola engineers, it looks at ΒΕ. 
transistor fundamentals before moving 
on to specific design examples; eg. 
amplifiers, oscillators and pulsed 
power systems. Also included are 
Chapters on filtering, impedance 
matching & CAD. 235 pages, in hard 
cover at $95.00. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV and 
video пастору 382 pages, in 
paperback, at $55.00. 


Electronics Engineer's 
Reference Bool 

Edited by F. F. Mazda. First published 
1989. 6th edition. 

This just has to be the best reference. 
book available for electronics engineers. 
Provides expert coverage of all aspects 


of electronics in five parts: techniques, 
physical phenomena, material & 
components, electronic design, and 
applications. The sixth edition has been 
expanded to include chapters on 
surface mount technology, hardware & 
software design, semi-custom 
electronics & data communications, 63 
chapters, soft cover at $160.00. 


Audio Electronics 
ΤΩ CJ Linsley Hood. Published. 


This book is for anyone involved in 
designing, adapting and using analog 
and digital audio equipment, Covers 
tape recording, tuners & radio 
receivers, preamplifiers, voltage 
amplifiers, power amplifiers, the 
compact disc & digital audio, test & 
measurement, loudspeaker crossover 
systems and power supplies. 351 
pages, in soft cover at $75.00 


Understanding 
Telephone Electronics 
By Stephen J. Bigelow. 

hird edition published 1997 by 
Butterworth-Heinemann. 
This is a very useful text for anyone. 
wanting to become familiar with the 
basics of telephone technology. The 10 
chapters explore telephone fundamen- 
tals, speech signal processing, 
telephone line interfacing, tone and 
pulse generation, ringers, digital 
transmission techniques (modems & 
fax machines) and much more, Ideal 
for students. 367 pages, in soft cover 
at $55.00. 
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Current indicator for 
12V battery chargers 


This charge rate indicator was de- 
signed to replace a defective ammeter 
on a 12V 5A battery charger. It con- 
nects in series between the charger 
and the battery being charged and uses 
three LEDs to indicate the charge cur- 
rent. 

REG1 and its associated components 
provide a smooth 5.6V supply as the 
battery voltage rises, ensuring stable 
operation and accurate reference 
voltages. 

Most of the work in this circuit is 
done by IC1, an LM324 quad op amp. 
Current sensing is achieved by meas- 
uring the voltage developed across R1, 
a .01Q wirewound resistor. This extra 
low value is used to reduce the for- 
ward voltage drop at higher currents. 
R1 is made by cutting a 300mm length 
of 0.8mm enamelled copper wire and 
forming it into a coil on a pencil. 

1С1а is configured as a non-invert- 
ing DC amplifier with a maximum 
gain over 100 and this is adjustable by 
trimpot VR2. The voltage developed 
across R1, (10mV per amp), is fed to 
this op amp and results in a corre- 
sponding output of 1V per amp. 

The remaining three op amps of IC1 
are wired as comparators, with their 
outputs driving LEDs corresponding 
to the rate of charge. The first (trickle) 


Charging lithium 
ion cells 

We have had a number of re- 
quests from readers who wish to 
charge Lithium-Ion batteries, us- 
ing the Multi-Purpose Battery 


Charger published in the February 
& March 1998 issues. 

This can be accomplished in the 
following way. The divider applied 


to the Vbat input at pin 19 must be 
altered to suit the fully charged 
voltage of the cell at 4.1V. The 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but 
readers are welcome and will be p: 


010 
SEE TEXT 


LED lights if more than about 30mA is 
flowing, showing that the battery is 
connected and fully charged. 

LED2 (medium), lights at 1A, indi- 
cating a medium rate of charge and 
LED3 (high) is lit while the charge 
current exceeds 3A. 


charger is set to the SLA position 
during charge. 

The divider resistors required 
between the 100kQ resistor and 
ground via switch S5b are as ta- 
bled. 

The resistors can be connected 
between position 6 of S5b and the 


No. of Cells. Divider Resistors 
82k in parallel with 330k 
33k in parallel with 100k 


18k in parallel with 100k 


The current consumption of this 
circuit is negligible compared with 
the charging currents involved and is 
about 30mA when all three LEDs are 
alight. 

Steve Carroll, 

Timmsvale, NSW. ($40) 


TP Cell test point on the PC board. 
You will need to adjust the locking 
washer on switch S5 so that the 
sixth position can be used. Also, 
the sixth position on the front panel 
can be labelled to indicate the Lilon 
position. This position is for one 
Lilon cell or battery voltage only. If 
you need to charge different volt- 
age Lilon batteries, then a different 
switching method will need to be 
devised. 

John Clarke, 
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Code access 
control 


This combination lock circuit 
uses just one IC but it is not a 
keyboard encoder such as the 
74C922. Instead, it uses a 4022 4- 
stage divide-by-8 counter with 
eight decoded outputs. The user 
must push the 10 buttons in the 
correct sequence in order to make 
the door strike operate for about 
four seconds. 

When power is first applied, IC1 
is reset by virtue ofthe capacitor at 


Battery capacity 
meter circuit 


This circuit was added to the Auto- 
matic Discharger for Nicad batteries, 
as published in the September 1994 
issue of SILICON CHIP. It involves the 
addition of a quartz clock movement 
which can be used to provide an esti- 
mate of the battery capacity. 

An analog quartz clock movement 
typically uses an AA battery of about 
1Ah capacity that lasts for one year. A 
simple calculation shows that the av- 
erage consumption is about 130μΑ. In 
fact, the CMOS drive consumes much 
less and every second the solenoid 
giving the impulse consumes a few 
milliamps for less than 50ms. 

LED1, in the Automatic Discharger, 
has a current through it which varies 
with the setting. For example, when a 


pin 15. This sets the QO output 
(pin 2) high. Pushbutton 6 must 
then be pressed to cause FET Q1 to 
turn on and clock IC1. This causes 
the Q1 output (pin 1) of IC1 to go 
high and then button 2 is pressed 
to deliver the next clock pulse. 
This process must be repeated for 
IC1 to count through until its Q7 
output goes high to turn on Q2 and 
operate the door strike solenoid, 

Each button must be pressed 
within a certain time or the coun- 
ter will reset, forcing the user to 
start again. 


> Sy 
2xIN5819 
(SCHOTTKY) 


3.6V battery drops to 3.3V the LED 
current is about 2mA and on the high- 
est setting it is about 14mA. The volt- 
age across LED1 can be expected to 
vary between 1.8V and 2V. 
Typically, an analog clock move- 
ment works on 1.5V and keeps going 
until the battery drops to about 1V. We 
can drive the clock from the voltage 
across the LED but we need to drop 
the nominal 1.8V by about 0.45V and. 
have a substantial capacitor to aver- 


DOOR 
STRIKE 


Q2 
ΤΙΡ121 


ik 


As can be seen, some of the but- 
tons are connected to OV and press- 
ing any of these or any of the low 
outputs of IC1 will not cause the 
counter to advance. 

The code as shown in the dia- 
gram is 6247027, although any 
other 7-digit code can be used by 
wiring the Q outputs sequentially 
to the pushbuttons, with the un- 
used numbers having the “free” 
side of the pushbutton connected 
to the OV rail. 

S. Williamson, 

Hamilton, NZ. ($35) 


age the current and supply the sole- 
noid impulse. This is shown in the 
accompanying circuit. 

The Schottky diodes (D1, D2) have 
a forward voltage drop of 0.22V each 
and are available from Dick Smith 
Electronics (Cat. Z-3250). The 2200uF 
capacitor should be checked for leak- 
age current but can be expected to be 
less than 100A at 2V. The resulting 
supply to the clock will vary between 
about 1.4 and 1.6V from the lowest to 
the highest battery setting. 

When using the circuit, the proce- 
dure would be to set the clock at 12 
o'clock, press the discharge button and 
return at leisure when the clock has 
stopped. Since the nominal discharge 
rate is 200mA, the battery capacity 
can then be calculated. 

V. Erdstein, 

Highett, Vic. ($30) 
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Pt.7: The High-Pressure Sodium Vapour Lamp 


Lighting 


The high pressure sodium vapour lamp is 
widely used in industrial and commercial 
applications and in road lighting. Unlike the 
monochromatic yellow low pressure sodium 
vapour lamp discussed in Pt.6, the high pressure 
version produces light across a wide spectrum. 


By JULIAN EDGAR 


It was recognised quite early in the 
development of the Low Pressure So- 
dium (LPS) lamp that its colour ap- 
pearance and rendering would be im- 
proved with little loss of luminous 
efficacy if the internal pressure could 
be greatly increased. But before this 
could occur, a suitable material had to 
found for the arc tube. It had to trans- 
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mit light, be resistant to the highly 
reactive sodium and be stable at high 
temperatures. 

The degree of difficulty in develop- 
ing this material was enormous. LPS 
lamps were widely used by the 1930s 
but it was another 25 years before 
research into High Pressure Sodium 
(HPS) lamp yielded good results! 


The breakthrough came in 1959 with 
the development of a special ceramic 
material, polycrystalline translucent 
alumina (PCA), which transmits 92% 
of light and lacks the minute pores 
that would allow active sodium to 
pass through. The PCA material is 
also chemically resistant to sodium 
and can withstand the central arc tem- 
perature of 1500K. 

The first commercial lamp appeared 
in 1965 and was rated at 400 watts, 
42,000 lumens and had a life of 6,000 
hours. Today, a typical 400 watt HPS 
lamp has a luminous flux of 47,000 
lumens and a life of 24,000 hours. 


Construction 


Fig.1 shows the construction of an 
HPS lamp. The inner PCA tube is trans- 
lucent (not transparent) and is held in 


Fig.1 (left): a high pressure sodium. 
vapour lamp uses an arc discharge tube 
made from polycrystalline translucent 
alumina. The tube contains sodium, 
mercury and xenon and is mounted 
within a glass envelope. (Murdoch, B; 


Illumination Engineering). 
E 
š 
H zi 
Ф Ad 
i z2} 


ЖЕ КП πο’ 
Sodium vapour pressure Ра 


Fig.2: the luminous efficacy of sodium vapour 
lamps varies with the internal pressure. At 
the left of the diagram is a low pressure 
sodium vapour (SOX) lamp while the SON. 
plus, standard SON, SON Comfort and White 
SON are all high pressure sodium vapour 
lamps. (Philips Lighting Manual). 


Fig.3: as sodium vapour pressure 
increases, the colour rendering index 
(Ra) improves. It's unfortunate, because 
as Fig.2 shows, luminous efficacy is 
reduced at higher pressures. (Philips 
Lighting Manual). 


place by a system of springs and sup- 
port wires. The end nearerto the lamp 
cap is a sliding fit over the tube sup- 
port, with a flexible electrical connec- 
tor allowing the tube to expand when 
hot. 

The discharge tube contains an ex- 
cess of sodium to give saturated va- 
pour conditions when the lamp is run- 
ning. Some mercury is present within 
the tube to act as a buffer gas. The tube 
also contains xenon gas to aid starting 
and to limit heat conduction from the 
discharge arc to the tube wall. 

Feed conductors are made from nio- 
bium, which has a coefficient of ex- 
pansion close to PCA. The electrodes 
consist of rods of tungsten with tung- 
sten coils wound around them. These 
are mounted at each end of the dis- 
charge tube, which is in turn housed 
within an evacuated protective glass 
bulb. The bulb is evacuated to reduce 
heat loss from the discharge tube and 
to eliminate corrosion of the niobium 
by air. 

Where the lamp is to be used with 
specially designed optical systems (eg, 
ina floodlight), the outer bulb is tubu- 


lar in shape. General purpose HPS 
lamps use an ovoid bulb. Some ovoid 
lamps have a diffusing coating of cal- 
cium pyrophosphate on the inside of 
the bulb which is designed to reduce 
glare. 

Note that this coating does not fluo- 


resce like the coating on a mercury 
lamp. As Fig.4 shows, the output from 
an HPS discharge tube contains al- 
most no UV radiation. 


Lamp performance 
The performance of a HPS lamp is 


These are Sylvania High Pressure Sodium vapour lamps. The coating used on 


the inside of some of the bulbs is for diffusing purposes only. (Sylvania). 
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Fig.4: this piechart shows the 
energy balance of a typical 400W 
high pressure sodium vapour 
lamp. Of the 400 watts input 
power, 118 watts of visible 
radiation is produced. (Philips 
Lighting Manual). 


very dependent on the sodium va- 
pour pressure in the discharge tube. 
Fig.2 shows the variation in lumi- 
nous efficacy at various sodium va- 
pour pressures, with the performance 
of four different Philips lamps indi- 
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power (P), lamp voltage (V) and luminous flux 
(6) take around nine minutes to reach normal 
operating values. (Philips Lighting Manual). 


cated. The SOX lamp is a Low Pres- 
sure Sodium lamp and as can be seen, 
its luminous efficacy is very high. The 
four High Pressure Sodium lamps 
shown on the diagram are the stand- 
ard SON and SON Plus, the SON Com- 


800 900 
— λ (nm) 


Fig.6: on start up, the spectral output of the lamp is very red. This 
changes to the yellow of a low pressure sodium vapour lamp after 
about 10 seconds, then changes to the golden-yellow of a high pressure 


lamp. (de Groot, J & van Vliet, J; The 
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High Pressure Sodium Lamp). 


fort and the White SON. 

It can be seen that the White SON 
has a lower luminous efficacy than 
the standard SON. As an example, the 
standard Philips SON50 (50W) High 
Pressure Sodium lamp has a lumi- 
nous flux of 3300 lumens, while the 
50W White SON has a luminous flux 
of just 2300 lumens. So why would 
anyone specify a White SON rather 
than a standard SON lamp? The an- 
swer is that the colour rendering of 
the White SON at Ra 83 is far better 
than the Ra 20 of the standard SON, 

High Pressure Sodium lamps that 
use lower pressure (are you follow- 
ing?) have a “golden yellow” appear- 
ance that correlates to a colour tem- 
perature of 1950K. The higher pres- 
sure lamps have a warm-white colour 
appearance, correlating to a colour 
temperature of 2500K. 

The relationship between sodium 
vapour pressure and colour rendering 
index (Ra) can be seen in Fig.3. 

Since luminous efficacy decreases 
with improved colour rendering, this 
must be taken into account when se- 
lecting the most appropriate HPS lamp 
for a given application. Is colour ren- 
dering or luminous efficacy more im- 
portant? 

Fig.4 shows the energy balance of a 
400W Philips SON-T lamp. Of the 
input power of 400 watts, 118 watts of 
visible radiation is produced. 


Interestingly, the spectral power 
distribution of a HPS coincides well 
with the plant sensitivity curve for 
photosynthesis, meaning that there are 
horticultural applications for the lamp. 


Starting 


The HPS lamp is ignited by a high 
voltage pulse of 1.8 - 5kV, depending 
on the lamp type and wattage. Once 
ignition has occurred, it takes about 9 
minutes before the lamp reaches sta- 
ble operating conditions. Fig.5 shows 
the changes that take place in lamp 
current, power, voltage and luminous 
flux in the 12 minutes following igni- 
tion. 

What this diagram doesn't show is 
the changing spectral output during 
this period. Fig.6 shows the character- 
istic changes in the spectrum with the 
increase in sodium vapour pressure 
that follows ignition. Initially, the. lamp 
exhibits the red spectrum of xenon, 
the starting gas. This is followed 
within 10 seconds by the characteris- 
tic yellow spectrum of an LPS vapour 
lamp, which then gradually changes 
into an HPS discharge spectrum. 

If the mains supply is broken, the 
lamp has to cool down before re-igni- 
ton can occur. This takes about a 


Some types of High Pressure Sodium vapour lamps have sufficiently good 
colour rendering to be used indoors in commercial lighting. (Philips). 


This Philips floodlight is fitted with a tu 
and uses integral control gear. (Philips). 


minute. Where constant lamp opera- 
tion is crucial for safety, a HPS lamp 
containing two identical discharge 
tubes can be used. When one tube is 
operating, the other is off. Ifa momen- 


Ьшаг 150W high pressure sodium lamp 


tary power failure extinguishes the 
lamp, the non-operating tube will be 
ignited as soon as power returns, 
avoiding the normal one-minute cool- 
down delay. 
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TIME OFF « 1 SECOND 


Fig.8: a typical HPS lamp starter 
circuit (inside dotted lines). It 
uses a semiconductor switch to 
close a resonance circuit which 
generates a train of ignition 
pulses. These pulses are stepped 
up to the desired amplitude by a 
1 1 1 1 1 1 transformer which also forms 
0 30 £60 90 120 150 180 20 240 part of the starter. Once the lamp 
TIME (SECS) has ignited, the starter automati- 


Fig.7: to overcome the problem of delayed re-ignition cally stops functioning. (Philips 
of the lamp, the Sylvania 250 standby (lata line) Lighting Manual): 

uses two arc tubes within the one envelope. Only one 

tube is used at a time, allowing immediate ignition 

following a power cut. (Sylvania Lighting Solutions). 


LIGHT OUTPUT (LUMENS x1000) 


Fig.9: in this circuit, the electronic 
starter is connected to a tapping 
point on the ballast which acts as 
a step-up auto-transformer. 
(Philips Lighting Manual). 


to the desired amplitude by a trans- 
former which forms part of the starter. 
Once the lamp has ignited, the starter 
automatically stops functioning. 

Note that the starter circuit must 
be located with 0.5 metres of the lamp 
otherwise the ignition pulses will be 
absorbed due to capacitive losses in 
the wiring. 

A so-called semi-parallel control 
circuit is shown in Fig.9. Here the 
electronic starter is connected to a 
tapping point on the ballast which 
acts as a step-up auto-transformer. 

HPS lamps with good colour ren- 
dering use a stabilisation unit that 
prevents colour shifts occurring as a 

Fig.7 shows the operation of this starter. Aseriestypeofcircuitisshown result of mains voltage fluctuations or 
type of dual tube lamp. in Fig.8. lamp aging. The distance between this 

É д In this circuit, a semiconductor  typeofcontrolunitandthelamp must 
Control circuits switch closes a resonance circuit be kept to less than 0.3 metres. 

Most HPS lamps are operated with which generates a train of ignition Next month, we'll take a look at 

a choke ballast and have an external pulses. These pulses are stepped up metal halide lamps sc 


This luminaire is suitable for mounting on low ceilings and can be used to 
illuminate food preparation areas, loading docks and the like. It can be fitted 
with High Pressure Sodium vapour lamps ranging from 150 to 400W. (Sylvania). 
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June 30th. 


valid until 


л 
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All prices in Australian Dollars - New Zealand customers please ask for New Zealand prices. 


ULKA 


MADE IN IRELAND 


Jaycar Electronics is proud to announce the exciting 
release of a new name in the Gas Soldering Tool field. 
The Vulkan cordless gas soldering iron and precision heating tool delivers up to 135W of output. Its 


made of lightweight plastic, and weighs just 1109. The tool uses catalytic conversion for most of its 


applications, delivering heat to the tip by means of infrared radiation. The fuel is standard butane 
gas, which is stored in the translucent handle, simply hold up to the light to see how much fuel 


remains. Each refill provides up to 3 hours of continuous use at a typical setting for electronic soldering. Gas is ignited using a piezo electric spark from 
crystal inside the casing. Gas flow can be adjusted from 400 to 1,200 degrees celcius. Except for the blow torch, all tips use a platimun catalyst that 
converts the gas flame to infrared radiation once the “light off” temperature of about 130°C is reached. 
are made in Ireland, the very same country that the original Portasol was made. 


VULKAN 


FEATURES: 


*Piezo electric ignition «Gas catalytic heat source 
“Adjustable heat output «Equivalent of 20 to 135 


watts *Gas refills last up to 180 minutes 
*Translucent gas tank for visible fill 

level «Temperature range 400°C to 
1,200"C *Includes the tool, cap and 
2.4mm chisel tip. Cat. TS-1200 


THIS KIT INCLUDES THE SAME TOOL AS THE TS-1200 


WITH THE FOLLOWING ADDITIONS: 
*Quality plastic case *Stand «Flame tip 
*Deflector for hot blow їр «Hot knife tip 


*Hot blow tip 
"Cleaning sponge 


*2 metal storage trays for hot tips *Cap and 2.4mm solder tip. 


Cat. TS-1205 


ciu. σα 


prr 1-98 


*Frequency 
Temperature 
"Transistor 
*Capacitance 
*Auto Power 
Off *Holster 
Included 
*Extra Large 
Display 
«Continuity 
Buzzer 

Cat. QM-1330 


$99.95 


period. 


CAPACITOR STORAGE 


98) 


This unit 
matches 
our very 
popular 
resistor 
storage 
tray. It —— т 
is the same physical size, but has 45 
larger sized compartments, each 
measuring about 25 x 83mm. The lid 
slides on, and keeps all the goodies in 
their place. Ideal for capacitors, plugs, 
transistors etc, etc, etc. Total size 


275(W)x418(.)x21(D). $1 1.95 


Cat. НВ-6344 


SUPERSONIC MOTH REPELLER 


Do you have moths eating your 
clothes in the wardrobe or 
flying around the pantry. 
This moth герейег 
provides the most 
J effective way of keeping 
G7 these pests away without 
ὃ using chemicals and 
poisons. Try one and see for 
yourself. Requires 9V Alkaline 


battery Cat. SB-2395 $6.70. Generous 30 day retum 


Goods must be in as new condition with all 


packaging and docket. 
Cat. YS-5530 


VULKAN PROFESSIONAL 

тт Chisel Тір TS-1209 $19.95 
2.4mm Chisel Tip 75-1210 $19.95 
3.2mm Chisel Tip 75-1212 $19.95 
1mm Angle Tip 15-1214 $19.95 
24mm Angle Tip 75-1215 $19.95 
Hot Knife Tip TS-1216 $19.95 
Hot Air Blow ΤΡ Τ5-1217 $19.95 
Deflector For 

Hot Blow 75-1218 $12.95 
Flame Tip TS-1219 $14.95 
Stand Suits TS1200 TS-1208 $6.95 


NIC Ultrasonic pest repellers can be 

ling certain pest around the house. These pests. 
can include mice, rats, cockroaches, fleas, flies, crickets, silverfish, 
moths, ants etc. The ultrasonic sound waves seem to disturb the 
pests in some way, which in turn sometimes makes the pests move 
‘on. The ultrasonics are out of the sound hearing range of humans, 
‘and most household pets, such as dogs, cats, fish and birds etc. 
Jaycar makes no guarantees that these will solve your particular 
problem; but there are thousands of people who swear by them. We 
include a generous 30 day return period on these if you are not 
satisfied. Unit must be in new condition, with all packaging intact 
and sales docket will be required. Two units are available, 


DUAL 
SPEAKER 
Has two speakers for larger 
coverage. 240V mains adaptor 


included. Output sound pressure 
16068. Cat. YS-5500 


Hi Power model for severe 
problem areas. Output sound. 
pressure 220dB. 240V mains 
adaptor incl. Cat. YS-5510 


| PREFERRED BY THE PROFESSIONALS 


Jaycar are now distributors of genuine Nashua Brand gaffer tape. We now 
have available these professional quality 40 metre rolls in both black and 
silver. Leaves no residue behind and sticks to most clean surfaces, 
including carpet. Great for «outdoor concerts «display exhibitions «theatre. 
‘school productions «television studios. 48 metre s 45mm "So 


BLACK Cat, ММ-2812 SILVER Cat. NM-2814 


without running 
cables 

from 

one 

room to 
another. 


ELECTRONIC This video 


sender plugs into your VCR and will transmit a 
Τη ROJECT LAB LASERPOINTER quality AV signal to any UHF TV within 5-10 


Greatforchildrento Generates llight patterns using a unique metres νο ГЫ Сан WAU ШОП elio 
rubber feet, telescopic antenna, power indicator, 
learn about electronics. floating mirror mounted inside. μεγάροιο ied рена раса 
No soldering required. See Cat. page 207 for 9: ао put gal 


See our 98 Catalog full details. channel fine tuning. 
page 19 for full E сало SIS «ρε 
details. 


Cat. KJ-7020 DESK MOUNT 


Cat. 57-3105 This is a high quality, all metal 


SAVE June frame construction 


adu d magnifier which 
$10 $59.95 пе, M 
= circular flouro 
built inside the { 
MICROTAC LITHIUM ION 75555 
The magnifier col NOM 
En Ic is a 3 diopter lens, 
With a metal handie mounted on the magnifier 
See 98 Cat. page head for quick re-positioning. The flouro can 
90 for details be tumed on or off with a magnifier head = 
ca 58.257} Ё mounted switch. A great tool to assist PCB. / 
Was $139 assembly/inspection, jewellers, stamp / 
Goin dealers, eto etc. Replacement tubes 
Save $40 commonly available at light shops. 5 


AUDIO / VIDEO ЕЕ ^ ον $149. so~ 


Low profile 
DPDT relay. 198 
Takamisawa Brand new unit. This converts a video ἰ46 
A24W-K and NEC and audio signal into an 


EA2-24. Way below normal RF PAL colour TV We're overstocked. 
price. signal. Cat. RG-5205 


Cat. SY-4020 Specifications: SIM = Normal! 
Only $1.50 These high quality sealed | "Output channel 0 


РСВ relays are made in | 210 1 switchable 


еа. 10 f 10 ! Germany. super price. | Supply voltage 5 volts +/- оса 100 for $30 
1 umption 5тА «Video input signal 
nly $1.95ed. | tage ткн; sinewave 2/55. 
COMPOUND|io for $15 (22088021 κο 
SYRINGE само 56 88-9 ЕБ 


BULK BUYERS CONTACT US FOR 
GREAT WHOLESALE PRICES 


Limited quantity. Below normal price. Quantity 22.59. TEMPERATURE ADJUST IRON 


Gat. ΝΜ-2014. F 49. 
Only $4.95 Tube 10 for $15 ο 949.95 


| NICAD BATTERY 


|. cat 8245: Normally $2.50 ea. 
Cat. 58-2452 N ormally $2.50 ea. ере ре 


Value $6.95 fortune by buying our ALARM DEAL using the 


Jaytech 6000 panel. Includes all the components: 
MULTI RATIO 000 γκιμάοα αἱ componen 
τ system. All you need is a bit of labour and you 
have a reliable affordable alarm that offers you 
PRECISION TOGETHER ETIR pcne) Ni 


BOXCUTTERS ^— eost ν Cat. LA-5450 =3=2 4 1 =) 
©те 83280 Μι 
μας Bu 4 JAYCAR ον 


i- bot! 
ser ВДА 


| 


AYG 


РЙ 320dd driver 
ΠΒ bits: eTri-wing, Torx 2g 
АО (tamperproof) Pin ^ 


NEw 1998 CAR SOUND EQUIPMENT 
(0 [1/2 DIN DASH MOUNTED 


PREAMP WITH CROSSOVER 217 


*Adjustable subwoofer 
crossover 
*High pass filter for 
front and rear 

-band EQ 
*Adj. sub level 
*Front - rear fader 
*Master volume 


*Peakindicator. Gat дд.0425 


BASS DRIVER WITH HEMOIE 
CONTROL 


"Control crossover frequency 

*Subwoofer level 

*Equaliser 

*Phase reversal 

*Connects in-line with 
AMP/head unit. 


This month only stock up and save. 
"HIGH BRIGHTNESS 
Cat. ZD-1970 Red 1600med 


Were 95c 
Cat. ZD-1974 Red 3000med 


Were $1.75 


"STANDARD BRIGHTNESS 
Cat. 20-1956 Red 
Cat. ZD-1957 Green Cat. ZD-1958 Yellow 


*FLASHING 
Cat. 20-1965 Red Cat, 20-1966 Green 


Were $1.50 


THE "FULL HOUSE" 
POWER DRIVER — x 
BITSET ; 


^ 


"SON OF FULL HOUSE" 
POWER DRIVER BIT SET 


Consists of 32 
more odd driver 


bits:- 
I 


*Clutch | 


Consists of 


square drive, Hex 
gu _ (allen), Torx, 

© Posidtive 

Cat. TD-2036 


drive In - Hex (allen), Og 


Cat. TD-2035 
WERE pee ТЕ 
18+18V 160VA 


TOROIDAL 
TRANSFORMER ITR 


See 98 Cat. page 102 for full 


details. Cat. MT-2113 


parallel port & drive two 
were $52.95 


June $42.95 
Save ate: oo - 


Refer: SILICON CHIP Jan 1994. Run from your 


kite to control sight motors. РОВ ἃ components 


CONTROL WITH 
REMOTE SUB 
CONTROL 


*12dB/oct slope 

under a wide range 

of xover points 

*Phase reversal 

*Remote sub level 

*Split 2 way system (woofer + 
eter) or divide sub ἃ AMP signal 
lono / stereo. 


cannon, "o Ш Ш ED 
15-BAND EQ + 2-WAY CROSSOVER 


ШШ ш 


WITH REMOTE 
SUB CONTROL 


For those who want the best in 
car audio performance, 
*Reduce null area «16 seperate 
left + right adj. «1848./ oct 
'ossover *Peak indicators in / 
out Install under car seat! E 


*Delay on option. 
== == == ар 


Cat. AA-0422 


Refer: EA March 1998 , and the Jaycar 1998 Catalogue page 43 for full details, 
SPEAKER KIT: Pair Cat. С5-2585 
Consists of: *2 x 5" Re/Sponse polypropylene woofers «2 x Vifa D19 dome 
tweeters «2 x pre-built crossovers with rear terminals *Jaybond speaker 
lining material Mounting hardware & internal cable. 
CABINET KIT: Pair cat. CS-2586 
Consists of two pre-built cabinets constructed of high quality MDF and 
finished in black-grey oak. Size 187(W) x 197(D) x 287(H)mm. 


Supplied with 4 x bass reflex ports & speaker grille cloth pre- 
mounted on removeable frames. 


Buy Togethe 
and Save $19 


$169 Pr 


$199 Pr 


COMPLETE KIT 


PORTS AVAILABLE SEPARATELY 
ox $3.95 each 


Weller’ portaso PROFESSIONAL 
SOLERING IRON KIT WITH 


Р ‘PIEZO IGNITION 


An extremely robust soldering tool kit ideal for 
Mens and serious hobbyists. 
_ Kit includes heavy duty stainless steel 
gas tool featuring large gas tank with 
viewing window, adjustable heat from 
'equivelant 25W to 125W, auto switch off. 
Also includes «cap shot blow tip «3.2mm 
chisel tip «ὁ, Βπιπη chise tip “Sponge and 
holder *Case «Spare tips available, See 98 Cat. page 114 for full detis, 


Cat. TS-1730 == 5 5169 June $ $149 


АСЕР paa 150 WATT 


LE "— 


SWITCHMODE 
POWER SUPPLY DEAL 


Another excellent surplus stock bargain. 5V, 12V. 
and 24V outputs. All multiple configurations, some 
up to 10 amps. See 98 Cat. P96 for full details, 


Cat. Mp-3045 SAVE $7.45 JUNE $22.50 


ppers or drive up to four 


NYLON STRAP HANDLE 


tees a 


Steel reinforced strap - metal 
mounting rack. Use on 
speakers, PA gear etc. 


225 x 77mm. 
$4.95 


Cat. HS-8022 
35 


= 
p 
‘SPDT 0.5 amp at 


120VAC. Size 15x10x E98} 


REF: EA РЕВ. 96. 
‘Automatically 

isolate the auxilary 

12V battery during 

stops to prevent getting stranded. Case, 
PCB, Heavy duty gold posts & 
components included. 


Cat. KA-1782 Was $49.95 

P? June $43.95 save $6 

BULK USERS - CONTACT OUR 

WHOLESALE DEPARTMENT 
FOR SPECIAL PRICING Εκ 

(02) 9743 5222 Were $5.50 Pay $3 


ARLEC - 
DIGITAL TIMER 


"СО readout «Day, week, 
7 day programming and 
more. Cat. XW-0402 


$47.95 

SURROUND 

SPEAKER 
FLOORSTANDS 


Adjustable height 
approximately 690mm to 
1250mm. Adjust width to 
hold speakers upto 
185mm. Triangular base, 
black in colour. 
Cat.CW-2850 


$57.95 


PER PAIR 


Extra low profile 
5V DC bobbin. 


Manufactured by Siemens in 
Germany. Hermetrically sealed, 
зо it's ideal for electronic. 
ignitions. See 98 Cat. page 182 
{for full specifications. 


cat. zp-1900 $29.95 


p PROGRAMMABLE 


үз ЫЫ IGNITION KIT 


REFER:SC MAR.96. 

Vary your engi 

parameters. We've sold 

thousands of these kits, 

and now, with the 
release of the new silicon chip 
high energy ignition project, 
they're even easier to interface 
than before! Kit requires either our 
new KC-5247 Ignition Kit or 
KC-5232 CDI Kit to interface. See ^ (or details. Cat. AA-2028 
98 Cat. page 10 for full details. 


Са кс-5202 SSS.00 $19.95 


VARIABLE VOLTAGE POWER SUPPLIES /; 


O-30VDC/0-2,5 See 98 Cat. page 
AMP DIGITAL 97forfull ^ 3-15VDC/ 
Variable volt: specifications. _ 25 AMP 

pad current. 8-ΊΘΝΟΟ / 6 AMP Variable voltage. 
Cat Mb.aoso Variable voltage. Cat MP-3088 


$229 Cat. MP-3085 $299.50 


ETT 


LAWYMASTER SOOW 
SUBWOOFER AN PL FIER KIT 


Ref: EA Magazine 4/95. Shake the 
foundations with our fantatsic subwoofer 
amp kit. Superb addition to your home 
theatre or bass-lacking Hi Fi system. See 
page 5 '98 Cat. for details. 
Cat. KA-1770 $349 
magazine has to say about 
the Jaycar Subwoofer Amp Kit 
^....we were very impressed with the quality of the 
Jaycar 300W subwoofer amp kit, and would have no 
hesitation in recommending it to constructors...” 


- pointers etc 


Designed for multimedia use. See 98 Cat. page 197 


=) Τ᾽ 


Fully shielded 
metal case See 
98 Cat. page 196 
for details. 


COMPUTER 
MICROPHONE 


Vertical PCB mount. 


M 5: a ci Bulk users contact our 


wholesale department for special bulk prices. 
Mating socket to suit PS-0986 $1.25. 


Cat. PP-0953 50€ each 
Cat. AM-4081 
This EMI filter can be 


шо 1 
mounted inside all manner 


of equipment such as audio 
gear, test equipment, d 
power supplies, etc. 

Genuine quality 

Corcom brand. 

Hermetrically sealed in 

pressed steel case. Power ^N. 
line frequency 50/60HZ. Rated 
voltage 120/250VAC. 


Cat. MS-4006 


Omni 
directional 
condenser mic. for 

computer multimedia. Supplied 
with bracket for mounting on 
your monitor, and lapel clip for 
Wearing. See 98 Cat. page 197 


for specifications. 
$9.95 


LR44 ENERGISER 
BATTERIES - PKT 2 


As used in calculators, 


епз, games, aser Т 


Cat. SB-2518 


$3.95 


HOLSTERS 
FOR 
DMMs 


Keep your DMM from 
being damaged. 

‘See our 98 Cat. 

page 26 for 

details. 

Cat. QM-1515 
MEDIUM 

Cat. QM-1510 
LARGE 


Ld 


5 Watts, 802. Supplied with 
1.7mtr. cable with 3.5mm plug 
plus mounting bracket. Size 
BO(W) x 80(H) x 55(D)mm. 

Cat. AS-3185 
Normally 


$12.95 
June $28.95 
— save $4.00 


SURFACE MOUNT HINGED 
SPEAKER BRACKETS 


Made from high strength fibreglass material 
and will support speakers up to 20kgs. Great 

for those hard to mount speakers that need {о 

be mounted as flush as possible onto side walls or into 
_ comers. When a speaker is fitted, the swivel angle is 
90°. *4 pieces supplied- two per speaker. 


Cat. CW-2805 $15.95Pr 


Made from the same high strength 

material as the brackets above, these 

brackets are suited more towards mini 

Speakers up to 10 kgs, with a vertical 

tiit angle of 15° and swivel angle up to 

150°. Suitable for surround speakers or 

extension speakers mounted outside or in a 

games/ rumpus room. Supplied with 2 

Gat Xc-6062 hinges self tapping mounting screws & nylon 
wall plugs. *2 pcs supplied- 1 per speaker. 


$19.95 Cat. CW-2806 $19.95Pr 
MULT! SYMBOL KEYRING | 


ccu 
fun symbols - skull, victory sign, 
arrow, cupid, I love u & а 
woman. See through case plus 
flashing intemal LED's. 


MULTIMETER pm SELECTOR iy) ΜΗ} F 


A sensational new meter — Use one pair of speakers on another 
that fits in the palm of piece of equipment such as your TV. Listen to 
your hand! Features *3.5 — the TV through your HiFi speakers! Cat. AC-1645 


digit «Diode & 9V battery 

чаго ашу Was $22.95 June $17.95 save $5 
"a See98Cat. page 20 for DIGITAL DISPLAY ἃ CIRCUIT PROTECTOR 
FOR RU6750 1 FARAD CAP 


full specifications. 
Cat. QM-1400 

Bolts directly onto our 1 FARAD CAP to protect! 
against reverse polarity, surges, etc. 


ч $15.95 


- Cat. RU-6751 
S 
See 98 Cat. page 


4 1,000,000pF (1 FARAD) 200 0С  Scruiractars 
CAR AUDIO REINFORCING CAPACITOR 


LOne(1) farad cap serves to bolster the power supply of 
^ your car's audio amplifiers by acting as a reservoir. They 
also lower supply line impedance and remove most DC 

ripple. Also includes mounting bracket 


Cat. RU-6750 


Full-featured multimeter 
that fits into your shirt 
pocket. Incredibly thin ~ 
just 14mm! «3.5 digit 
*Diode test «Fuse i 
protection DC current. — 
See 98 Cat. page Ee 
full specifications. —— 


Cat. QM-1410 Cat. RU-6751 PROTECTOR $119.00 
Cat. RU-6750 CAPACITOR $199.00 
Total $318.00 
The ultimate 
book on hard $289 saves29 


drives. 430+ 
pages, 
Hardcover. 
See our 1998 


5" POLYCONE MIDRANGE 


100 Watts RMS, 82. See 98 Cat. page 35 


for full specs. Cat. CM-2085 
m 1 for full 
LC M Μαξ 533.55 η 
δ sc-i210 $49.95 Savess p n 
x 
STAR Is 


UNIVERSAL 
HIGH ENERGY 
IGNITION KIT 


REF: SILICON CHIP JUNE 98 
New model for 1998. This new kit is а 
re-design of the popular 1988 ignition 
kit., and now includes provision for 
points, hall effect or reluctor triggering 
plus easy interface terminals for our 
KC-5202 programmable ignition kit. In 
addition, the kit has been revised to. 
include optional current limiting for the ignition coil, tachometer output 
signal and the use of a new high voltage plastic pack transistor. Jaycar 
kit includes specially imported die cast case, PCB, mounting bracket 


plus all specified eletronic components. 


REF: SILICON CHIP FEB.-JUNE 98 
It's here! Now model railway 
enthusiasts can enjoy the. 
professionalism of expensive layout 
controllers for a fraction of the cost x 
of commercial command control 
stations. Control up to 161ocos on. | 
the same layout all at the same 
time. Each loco will require one decoder kit, KC-5246. We're offering 
the two main modules for the project, but no power supply or throttle (a 
box and a pot) as many enthusiasts will already have the majority of 
power supply plus throttle components. This project is an incredible 
breakthrough for model railway enthusiasts! POB and components 
supplied with each kit module. 

Cat. KC-5246 RECEIVER / DECODER 57.95 
Cat. KC-5245 COMMAND STATION! 39.95 


Cat. KC-5248 = 


We're overstocked (our buying staff drink too much coffee). Huge 1A/hour 
current capacity @ 1.2 volts See 98 Cat. page 89 for spec. 
(NORMAL TYPE) Cat. SB-2440 


Normally $4.75ea. 

June 4 for $10 save $9.00 
(SOLDER TABS) Cat. SE-2441 
Normally $4.95ea. 

June 4 for $10 save $9.80 


All motors supplied with data and application details. | 
As used by Silicon Chip for the new KC-5248 Stepper 
Motor Controller kit (see below). 

“SANKYO 7.5° STEP HI TORQUE $28 


Cat. КС-5247 

COMMAND CONTROLLER KIT с, 
*MINEBEA 7.5° 60 ILS 

FOR MODEL RAILWAY сумо: 620 


UNIVERSAL STEPPER 
MOTOR CONTROLLER KIT 


REF: SILICON CHIP JUNE 1998 
They just keep on getting better! This new circuit 
drives a stepper motor for for a preset number of 
revolutions, forward or reverse, ata speed which 
can be varied. Jumper select 1,8 or 7.5 degree 

increments (depends on motor). Accurately wind your own coils. for example. 
Kit includes PCB, thumbwheel switches plus specified electronic components. 
Case & power supply components available separately. See 98 Cat. for details. 


THE SUPER 
EAR KIT 

REF: EA MAY 98 

There's zillions of 

sounds out there - if 

only you could hear 

them! Build this Кї апа / 

experience a whole new 

world. Case, PCB and components included. 


Headphones required. Use our AA-2006, 
Cat. КА-1809 $23.95 


DETECTOR KIT FOR 
METAL 7 


OBJECTS 4 
REF: SILICON CHIP 


understandingof |= 
how metal locators actually work. Kit incl: pre- 
wound sensor coil, PCB plus components. 


Cat. KJ-8700 $17.95 
3-LED LOGIC PROBE KIT 


REF: SILICON 
CHIP MAY 98 

An essential piece 

of test gear for 

fault finding digital 
circuits. Works 

with TTL, 'C' & 

'HC' devices. 
Includes case, 

PCB and components. 


cat. kc-5243 65 1 4M... DES 


CRAB 1A/HR NICADS 
FOR THIS SAME PRICE 
AS THEIR 600MA/HR 
COUNTERPARTS 


*MINEBEA 7.5* 


150 COILS $16 


Cat. YM-2754 


— $64. 95 


922 888 | 


MAIL ORDER EREECALE FOR PHONE ORDERS 1800 


RNC 


Metric and imperial. 
Supplied in 

plastic wallet. 

Cat. TD-2052 


ave 
‘speakers and handle about SWRMS. Gat, 
AS-3150 


Normally $6.95 Pr. 
$1.95 Pr 
С Ў 


Save 


SPEND $5 ΙΝ ANY - 
JAYCAR STORE Ἢ 
OR MAIL ORDERS 
IN JUNE 
AND You CAN 
BUY ONE SET OF 


We've made a bulk deal of name 
“computer cleaning spray”. This is 
EXACTLY the same as our standard 
Electronic Clean Solvent (Cat. NA-1004 $8. 
is ideal for use on delicate electroni 
mechanical assemblies (ie tuners, switches, plugs, sockets, 
relays, pots etc). A highly efficient fast drying solvent of high 
purity. 


5) which 
electrical and precision 


Ca. naos Normally $2.75 


WORTH $4.95. 
Cat. TD-2080 


LIMIT ONE PER CUSTOMER. E 
NOT AVAILABLE атое епз LESS Д 


THIS IS NOTA 
LEATHERMAN 


Was 
$14.95 η 


ме big bucks for June only. 


‘Cat, CW-2105. Cat. CW-2110 


Was $19.95 Was $27.95 
June $15 June $22 
Save $4.95 Save $5.95 


Cat. CW-2119 


Was $32.95 Was 


June $25 june $35. 


Save $7.95 Save $9.95 


have secured a limited quantity 
fraction of their 1996 
PIR and microwav 


10 METRE LONG RANGE Cat. 
15 METRE LONG RANGE 


Use the following lamps: 
20W 12° 12V (54.95) 
Cat. SL-2729 


СТЕНИ PITTING 
increases security around the 
house as well as lighting up your 
Д garden. It is made of diecas 
aluminium and is black powder 

[ coated. it includes a ground 

| spike and is waterproof. Use 12V 
| halogen lamps in 20W or 50w. 
(not supplied) 


20W 38° 12V (54.95) 
Cat. SL-2730 

50W 12° 12V (54.95) 
Cat. SL-2731 

12V (54.95) 
Cat. 31-2732 


50w 


Cat. SL-2758 


ge 


Ср нлмьне:ь NI 
OSCILLOSCOPE vi 


Buy the QC-1908 in June for $479 and receive 
the accessories listed below FREE! | 
See 98 Cat. page 30 for full details. 


Cat. QC-1905 


HT 
Li UP 
. 


RF SHIELDED PHO! 


Now you have no excuse for having one on your mobile 
phone. See 98 Cat. pago 188 for details. SAVE $5 
Only $14.95 ей... 1610 Cat. 


*Microtac Cat.HC-6920 HC-6932 
*Nokia 


*Motorola Flare 9110 Cat.HC-6936 


Cat.HC-6924 


*Nokia "Ericsson 


2110 Cat.HC-6930 738/78 Cat.HC-6940 


WO4 1.2A 400V BRIDGE RECTIFIER 


Cat. ZR-1304 


Normally $60c ea. 
June 10 for $4 


80MM 12VDC FAN 
Cat. vx-2512 Normally $18.50 
June $12.50 save $6 


RS232BREAK RED 240V 
OUT BOX STROBE 


Flashes at approx. 120 
times/sec. Standard 
240V BC fitting. 

Cat. YS-3022. 


June Was $22.95 
Save $6.00 
ος. 936555 June $16.9: 


$49.95 


MANUAL 


This brand new book lists data, substitutions and 
functions, as well as a drawing and block diagram 
600 commonly used audio IC's. Prefixes of 
types listed include AN, BA, CX, CXA, 
HA. ΚΑ. LA. LB, LM. NE. SA, TA, TBA, TDA, TEA, 
UPC, STK. Softcover 148 x 210mm. 548 pages. 
Cat. ВМ-4588 


AMERICAN LEGEND CAR 
ALARM WITH BACKUP 
BATTERY SIREN 


Brand new 1998 

model with all the 

very latest 

technology. Supplied with new stylish black keyfob 
transmitters, control module, shock sensor, ignition circuit 
relay, wiring plus mini size backup battery siren. See 98 Cat. 
page 75 for full details. Spare remote available. 


Cat LA-8945 $34.95 each. Οαι.τα-8950 ББ Єр 
αυτος ται 


To activate alarm simply pull 
the pin to sound an ear 
piecing, unbearable 

Scream that's certain 

to attract attention. 

The pin is attached 


REGULATED 
POWER SUPPLY 


Being 
regulated, 


to a lanyard with a 
plastic clip on the 

end that can hook onto 

keys, beltloop, etc. The alarm could be. 
placed inside a woman's handbag with the 
lanyard around the hand. If the bag is 
snatched - the thief has an alarm sounding 
in the bag! Beltclip included, Size 55(W) x 
67(H) х 20(D)mm. Black in colour. 


Cat, 14-5180 


στη 


24V at any 

current drawn up to 1 amp 
with 1.8 metre 40V pi 
1.8 metre outlet lead to 


sa2.95 
CALCULATOR 


WG 
£ 
7" ALARM CLOCK 


ΙΣΟΒΙΑ tne features you would expect to find on a simple desk top calculator 
digitised speech of each keystroke and calculation. 8-digit LCD, als 
clock with alarm. Two AAA batteries required. Use our SB- 

98 Cat. page 206 for full details. 


Normally $24.95 June $19.95 save ss 


Cat. MP-3037 


8 06, 
5 14.95 20 SECOND 


See 98 Cat. page 205 for 


SPONSE 
details. Cat. ХС-0275 ЖУ 


amess plus 
for full details. Spare remotes available. Cat. LA- 


$189.50 


QUOTE FROM SECURITY AUSTRALIA APRIL 1998. 
AUSTRALIA'S RECORD AS HAVING THE SECOND HIGHEST RATE 
OF CAR THEFT IN THE WORLD 
AUSTRALIAN CAR IS BEING STOLEN EVERY SEVEN MINUTES" 


ON AVERAGE ONE 
TSS Б 


Wake up to a voice report of inside and outside 
‘temperatures every 15 minutes for thr first hour after 
the alarm sounds! Realistic voice very similar to the 
‘computer voice in “Startrek”! Two AAA batteries 
required. Use our SB-2426 Pkt. 2 52.25. See 98 Cat, 
Page 204 for full details. 


| Cat. QM-7215 


BUY FOUR (4) of our 3.5” black 
disks packet of 25 this 


% 


month and get the 
storage box 
absolutely 


Pié δν = 


o. CS-2210 Cat. CX-2640 


$24.95 


Cat. С5-2240 


$155.90 Pr 
$65.00 Pr 
9.95 Pr 


Ripple current 8.1Amp_ Gat. RU-6712 


MITSUBISHI 
BLUE 
Cat. XC-4711 


earn ~~ 


PClinteace with BNC and RJ45 connectors. Auto @ ΜΝ 
installation program for hassle-free driver install for 
Netware, Netware Lite, NDIS drivers for LAN manager, 


Windows for 
Workgroups, Windows NT, E 


| MAIL ORDER CORNER = 172 DIGIT 
12а. These products are only available by ordering RUGGED DMM 
UT from our Mail Order Department direct. ved d το zero 
= „Аш 5 
Simply call 1800 022 888 ος, 


& have your credit card handy! P & P charge $4.00 Ет. «δις 
Rubber foot pad, made in England, connected to a plastic tube emm | AS 5-0 өө 
dia., 3mm hole. It produces a pulse of air suitable to operate an air 


CLAMP 
pump mechanism. METER FOR DMMS 


PCB TRANSFORME This rugged adaptor plugs into your digital 
Fully encapsulated, PCB mount. «Input 2 x 120V (series Λας πο er o current АС 
for 240V) «Output 2 x 12V at 1.25A each. 30VA total fi measurement up to 300 amp: 
Size 67 x 56 x36(H)mm. See Cat. page 23 for full detai 


Cat. ОМ-1565 i 
$2.95 ea $39.95 
PHILIPS BT139F - 600F TRIAC 
Philips 600V 16A plastic case SOT186 triac with isolated tab. ГҮ Г» 
Normally around $4.50 KEYFOB 5 
These are: $2.50 each or 10 for $18 ; CASE 
|We've finally found some! 
|These 
‘extremely hard to 
get. Its the empty 
transmitter case as used > 
in car alarms. The сазе 
6000 /6000 4KV TRANSFORMER includes the switch contacts, battery terminals, key chain 
Dyne Industries type 8003. Telecom Approved. and screw to hold together. OEMS contact our wholesale 


division for bulk prices. 
Ont 2.95 10 for $24 | 
eee S | санг Ss=_95 | 


ANALOGUE 
PHANTOM POWER SUPPLY 
UHF/VHF MASTHEAD КІТ FOR MICS & DI BOXES MOVEMENT 


REFER: EA MAY 1998 
AMPLIFIER KIT There are а number of MULTIMETER 


REFER: EA JUNE 1998 situations where this gg {| 
phantom supply will help i | 
produce a superior and | 
moro reliable quality οἱ [5 


If you struggle in a poor 
sound in both 


reception area for a 
recordings & PA systems. 


Switch - eg spa air switch. Note: No switch supplied - just the foot 


quality picture - you 
probably need a 

masthead 

amplifier to First, home studios or 4-tracks generally *Mirrored large 
solve the don't have phantom power to use quality condenser | meter face 
problem. mics; many older PA mixing desks have phantom power | «Transistor Test 
Build this that either performs badly or doesn't work at all. Kitis | «Continuity Buzzer 
simple kit and save SSS over commercial models, Kit is ^ supplied short form with PCB, transformer plus all “Fused ἃ Diode 
complete with PCBs, case, electrical conduit housing ^ ^ specified electronic components. Refer to our 98 | Protected 

plus all components. Plugpack required, use our MP- Catalogue for our range of suitable XLR connectors апа. | Diode Test. 

3003 $11.50 enclosures to suit your personal requirements. 
сакла sae «c» 


Cat. КА-1808 


HEAD OFFICE Quality | WHOLESALE MAIL ORDERS FREE POST T 

8-10 LEEDS ST RHODES 2138 Company | PHONE: (02) 8743 5222) Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
509002|0RDERS: 1800 620 169) usw 2137 FREE CALL FOR ORDERS: 1800 022 888 

PHONE: (02) 9743 5222 FAX: (02) 9743 3070 : 

FAX: (02) 9743 2066 43 | FREEFAX: 1800 810 137 ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 

A Н ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 

POST & PACKING $10 to $24.99-$4 00 $25 to $49.99-$5 $50 to $99.99-$7 OVER 5100-58 


SYDNEY CITY +32 


GOREHILL + 


CANBERRA АСТ „+ 


PENRITH . 


COBURG мс 


NEWCASTLE 


HOBART TAS 


“OVERNIGHT DELIVERY AVAILABLE ON 


tions: « 


XCA 
CAR; L 


RADIO CONTROL 


BY BOB YOUNG 


Radio-controlled gliders: Pt.2 


This month we will look at some of the 
factors to be taken into account when 
designing a 2-metre glider and see how these 
were applied in the Silvertone Stingray, an 
unconventional 2-metre design. 


The concept of the MAAA sanc- 
tioned 2-metre class was to provide a 
simple entry level model on which to 
learn the craft of R/C glider flying. 
This model was to place few demands 
on the radio equipment and the model 
builder's skills. 

The main parameters call for rud- 
der and elevator only (no ailerons, 
camber changing preset flaps or re- 
leasable tow hooks) and a span not 
exceeding two metres. "V" tails are 


allowed. Wing loading is to be in the 
range of 12-75g/dm?. For those ‘inter- 
ested in the complete rules, see the 
MAAA Official Rules and Instructions 
Handbook (Chapter 3, Provisional 
Rules. pp2-41). 

Asaresult, the typical 2-metre glider 
has evolved along rather old fashioned, 
conventional lines with a polyhedral 
wing, a simple (lightweight) structure, 
and rudder and elevator controls. This 
istypified by the yellow and red glider 


This is a typical 2-metre glider showing the polyhedral wing and a simple 
structure. It has just two controls, elevator and rudder. 


pictured in this article. 

Sometimes the designs include a 
butterfly (*V") tail with mixing on the 
rudder/elevators. In the thinking of 
most designers, the rudder-only de- 
sign dictates that large amounts of 
dihedral (ie, wings sloping upwards) 
are required in order to induce the 
model to turn. To my mind, this is 
wrong as the dihedral can fight the 
rudder. 

True, dihedral is required to initiate 
the turn but it then tends to pull the 
model out of the turn and the net 
result is a model that is difficult to 
hold in a constant rate turn, a most 
important point in thermal soaring. 

But 2-metre gliders do not have to 
look like models out of the 1930s. The 
design we will be discussing this 
month does not follow the current 
trend and had its genesis during the 
1970s when I was producing models 
for the military. 

While I had often visited glider 
fields in the past and flown the odd 
glider, I had never been interested 
enough to undertake a glider design of 
my own and fly seriously in competi- 
tions. In the good old days, if models 
did not make a noise and go fast they 
held no interest for me. Nowadays, if 
they make a noise I cannot hear them 
and if they go fast I cannot see them. 
Much has changed since I was 30 years 
old. 

During the early 1980s, Harold 
Stephenson, a very keen glider flyer, 
became a regular customer and finally 
convinced me to design a model for 
the new 2-metre class just gaining 
popularity at the time. He even of- 
fered to help me build it, an offer too 
good to refuse. 

1 finally relented and drew up the 
plans on a strip of brown paper from 
my roll in the shop. Fig.1 shows the 
finished design, redrawn recently on 
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a computer using a CAD program. 

Harold built the wing and I built the 
fuselage and there it sat for the next 15 
years or so (in the tradition of all good 
models). That is until another friend, 
Barry Ming, incensed that such an 
interesting model should sit unfin- 
ished for so long, offered to take itand 
finish it. So in 1996 a finished model, 
painted all over in black, rolled into 
my workshop. Barry then informed 
me that the original plan had disinte- 
grated due to age and my only record 
of the design was gone. 

It took me another 12 months to 
apply the colour trim and plug in the 
radio (one cannot hurry these things) 
and finally, in late 1997, the model 
turned out for its test flight. This I 
might add was on the day of the con- 
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test. Why is it that I sense a lack of 
surprise at this last statement? Old 
hands know exactly what I mean. The 
model still looks quite modern 16 years 
on and is quite eye-catching in style. 
Since then the model has flown in 
four contests, winning several rounds 
and maxing in several others and has 
attracted a good deal of interest, largely 
as result of its excellent flying charac- 
teristics and pleasing appearance. 
The weak link is my piloting, for I 
simply do not have the finesse neces- 
sary to read the subtle signs required 
for good thermal flying and my spot 
landings are appalling; with no throt- 
tle to adjust the final approach I tend 
to undershoot all the time. Thus I 
would be very interested to see this 
design in the hands of a good flyer, 


part of my reason for publishing it 
here. 

With the addition of ailerons the 
model would make a great slope soarer 
and the addition of flaps and ailerons 
would convert it into an interesting 
open class sailplane. I am currently 
working on an F3B version which is 
scaled up approximately 1.5 times 
with flaps, ailerons and 2.5? of dihe- 
dral and a much better wing section. 

I must point out that this is not 
intended as a full construction article 
as it is a difficult model to build and 
only for experienced modellers. The 
design lends itself well to fibreglass 
but the original is all wood with a 
built-up wing using 1/2" x 1/8" Spruce 
spars in a “Н” girder arrangement en- 
closed in a 1/16" “Р” box leading edge. 
The plug-in wing dowels forthe wings 
are 1/4" steel rods in brass tubes. The 
wing stubs are laminated out of 1/2" 
sheet balsa and hand shaped. Note 
that the large American influence in 
modelling tends to favour the Imperi- 
al system of measurements in some 
components. 

Finished weight is 1.05kg, quite 
heavy by 2-metre standards, whereas 
a very simple lightweight can come in 
at 0.5kg, ready to fly. Even so, the 
wing loading is still only 33.8g/dm? 
(7.902/sq ft) due to the large wing. 
There is some evidence to suggest that 
this loading is too light for the Eppler 
205 section used on this model and 
the next round of trimming will 
concentrate on the effects of ballast 
and elevator trim on performance. The 
model certainly likes to fly fast and I 
feel that I have been flying it too slowly 
in the last two contests. 

The original model pictured has 
several shortcomings. Firstly, the nose 
is too short and this has been cor- 
rected on the drawing presented in 
Fig.1. The plastic film was also a mis- 
take as it goes slack in the heat. A 
better approach isa fully sheeted wing 
covered with silk or Oz Cover and 
painted all over. Finally, the wing sec- 
tion is over 20 years old and now 
completely outclassed by the modern 
thinner sections. However the overall 
design shows promise and I believe it 
could be developed into a potent per- 
former. 


Design fundamentals 

‘There is a fundamental rule in glider 
design that all gliders eventually come 
down and that little gliders come down 
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The plug-in wing dowels for the wings are 1/4" steel rods in brass tubes. The 
wing stubs are laminated out of 1/2" sheet balsa and hand shaped. 


sides. 


more quickly than big ones. Which is 
just a cute way of saying that one of 
the key factors in glider design is 
Reynolds numbers. We examined 
Reynolds numbers in the recent arti- 
cles on jet turbines and concluded 
then that the bigger the chord (width) 
of the wing, the more efficient it will 
be. 

Now there is a fundamental con- 
flict in glider design that arises out of 
this simple statement. One major 
source of losses in the wing is the 
induced drag which arises at the wing 
tips. Allied to this is the problem of 
interference drag which arises at the 
junction of the wing and fuselage. 

Thus the turbulence from the in- 
duced drag extends inwards along the 
wing panel from the tips and the tur- 
bulence from the interference drag 
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This photo shows the high degree of blending between the wing and fuselage. 
The fuselage height has been kept to a minimum by laying the servos on their 


extends outwards from the wing/ 
fuselage junction. The traditional an- 
swer to this problem in sailplanes is 
to increase the aspect ratio of the wing 
(ratio of wingspan to wing chord or 
width), thus increasing the clear span 
(free of turbulence) panel size on each 
wing half. A good example of this is 
the 3-metre F3B glider featured in one 
of the photos in this article. 
Unfortunately, in doing this we im- 
mediately reduce wing chord and thus 
the Reynolds numbers on the wing 
and to some extent defeat the purpose 
of improving the overall efficiency. 
On full size sailplanes, this is not quite 
as important as on small models, for 
there is strong evidence to suggest 
that a wing section with a chord of 
less than 200mm falls into the very 
low Reynolds numbers and ceases to 


work effectively as an airfoil section 
at model speeds. 

A quick glance at the data panel in 
Fig.1 will show that the mean aerody- 
namic chord on the Stingray-2M is 
only 184.5mm, a figure somewhat 
short of that minimum, so the overall 
wing efficiency is not going to be any- 
where near as high as on the F3B 
version or larger models in general. 
This applies to all 2-metre gliders and 
small models. 

So what to do? I have kept the as- 
pect ratio as low as I could on the 
Stingray to keep the spar depth and 
Reynolds numbers as high as possible 
and yet I have still fallen below the 
recommended minimum chord. There 
is little we can do on tip drag (winglets 
on the tips may offer some help here) 
but we can do something about wing/ 
fuselage interference drag. 

There was a lot of work done dur- 
ing the 1930s and 1940s on wing junc- 
tion drag and the Vought Corsair F4U 
was one result. This work showed 
that wing/fuselage junction angles of 
90° or less gave rise to a marked in- 
crease in interference drag. The crank- 
ed wing of the Corsair was one method 
of increasing the wing/fuselage junc- 
tion angle to above 90°. The results 
were spectacular and the Corsair was 
one of the fastest piston engine aero- 
planes of WWII. 

The McDonnell XP-67 experimen- 
tal twin-engined fighter in 1942 was 
an even more interesting example and 
the fuselage, nacelles and wing in this 
design were an almost seamless blend 
of aerodynamic styling. 

Thus, by blending the wing/fuse- 
lage junction and increasing the junc- 
tion angles to above 90°, we can sub- 
stantially minimise the junction tur- 
bulence and thereby increase the clear 
span panel size without reducing the 
chord. 

The cross-section at BB on Fig.1 
shows just how close the junction an- 
gle approaches 180° on the Stingray- 
2M. One of the photos shows even 
more detail of the blending. To achieve 
these angles, the height of the fuselage 
has been reduced by laying the servos 
on their side. 

If we could completely eliminate 
the wing/fuselage junction we could 
almost double the effective aspect ra- 
tio of the wing without a reduction in 
chord. Flying wings do just this and 
the result is a very efficient flying 
machine indeed. 


ELECTRONIC 
COMPONENTS & 
ACCESSORIES 


RESELLER FOR MAJOR KIT 
RETAILERS 


PROTOTYPING EQUIPMENT 


CB RADIO SALES AND 
ACCESSORIES 


FULL ON-SITE SERVICE AND 
REPAIR FACILITIES 


Ρ LARGE RANGE OF 
1 ELECTRONIC DISPOSALS 
| (COME IN AND BROWSE) 


Croydon 

Ph (03) 9723 3860 

Fax (03) 9725 9443 
Mildura 

Ph (03) 5023 8138 

Fax (03) 5023 8511 


Toeacotia. 
ELECTRONIC WORLD Pty Ltd 


‘ACN 069 935 397 


30 Lacey St 24 Langtree Ave 
Croydon Vic 3136 Mildura Vic 3500 


P.C.B. Makers ! 


If you need: 

P.C.B. High Speed Drill 
P.C.B. Guillotine 

P.C.B. Material — Negative or 
Positive acting 

Light Box — Single or Double 
Sided — Large or Small 

Etch Tank — Bubble or 
Circulating – Large or Small 
U.V. Sensitive film for Negatives 
Electronic Components and 


* — Ss > 


Bruce Curl with “Calypso” a 3-metre F3B glider. Note the high aspect ratio of 
the wing, the traditional answer to minimising induced drag and interference 
drag. 
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UTER BITS 


BY JASON COLE 


Should you buy the very latest PC? 


Unless you're a “techno-junkie” who really 
must have the latest and greatest, it often pays 
to hold back when it comes to new computer 
hardware. The latest and greatest may not be 
the most reliable if you buy on the cheap. 


When is the best time to buy com- 
puter hardware? Should you buy the 
very latest technology or should you 
opt for something that's been around 
for awhile? 

In my opinion, you should defi- 
nitely go for the latter option. There 
are two reasons for this. First, you 
will usually get much better value for 
your money (or more bang for your 
buck) if you buy behind the leading 
edge. Second, unless you buy good 
quality gear in the first place, the older 
technology will generally have less 
bugs and will be more reliable. 

By way of example, when the 
Pentium processor was first intro- 
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necessary, you can buy and fit one yourself. 


duced, it was available in 60MHz and 
75MHz versions. Due to its internal 
architecture, it was faster than the 486 
(even the DX4-100) but because it still 
ran at 5V, it generated a lot of heat. 
Eventually, the Pentium processor was 
redesigned to run at 3.3V which re- 
duced the amount of heat generated 
for a given clock frequency. 

Now as we all know, the faster a 
CPU runs the hotter it gets. One way 
of overcoming this problem is to re- 
duce the operating voltage of the proc- 
essor. However, there's a limit to how 
low we can go before we start getting 
logic errors. 

The alternative is to dissipate the 


heat generated by fitting a heatsink to 
the processor. However, a CPU is only 
5ο big and the heatsink fitted to it is 
generally too small to dissipate suffi- 
cient heat by itself. For this reason, a 
small fan is now integrated with the 
heatsink to provide forced-air cool- 
ing. 

However, integrated fan/heatsinks 
were not universally used by PC ven- 
dors until about the time that Pentium 
100 machines were released. Conse- 
quently, there are some earlier ma- 
chines out there with inadequate CPU 
cooling and these can suffer reliabil- 
ity problems. On a hot day, such ma- 
chines will crash far more often and, 
inextreme cases, the CPU can be dam- 
aged. 

If you have a Pentium 60/75MHz 
machine, then its a good idea to check 
the processor. If necessary, purchase 
and fit an integrated fan/heatsink — 
the CPU will run much cooler if you 
do. 

The same goes for many 486 ma- 
chines. Imagine how hot a DX2-66 or 
DX4-100 processor gets when it is 
working at 60 or 100 million instruc- 
tions per second. There are many such 
processors that don't even have a heat- 
sinkto keep them cool and again some 
suffered from reliability problems be- 
cause they ran too hot. 

This problem is well sorted out in 
the later Pentium (and equivalent) 
machines, which invariably have ad- 
equate cooling. 


Higher bus speeds 

Until recently, the fastest bus clock 
speed was 66MHz but that's now been 
upped to 75MHz. Unfortunately, some 
75MHz bus motherboards initially dis- 
played a few quirks when used witha 
233MHz processor. Generally, the 
motherboards that caused problems 


Tip Of The Month 


The Desktop is a wonderful 
place too have Shortcuts so that 
you can quickly start programs. 
but remember that itis stilla folder. 


It is generally located in 
C:\Windows\Desktop and like any 
other folder you can place small 
programs in there and have them 
run. That means that if you delete 
the item from the Desktop, you 
will delete the actual file; not the 
shortcut to it. So be careful be- 
cause not all items on the Desk- 
top are necessarilyshortcuts. 


How do you identify a shortcut? 
Just look for the little shortcut ar- 
row associated with the icon. 


were the cheaper brands; the more 
expensive motherboards were usually 
OK and worked well. 

Some time ago, an acquaintance of 
mine bought a new computer based 
on the latest Intel Pentium II proces- 
sor. Unfortunately, to cut costs, he 
went for the cheapest motherboard, 
thecheapest video card and the cheap- 
estsound card he could find. He ended 
up with a system that would only 
work on alternate resets — the rest of 
the time, it would lock up. 

This took place about two weeks 
after the Pentium II was released. As 
it turned out, the CPU itself worked 
finebutthe combination motherboard, 
video card and sound card did not. 

In my opinion, it is never a good 
ideato buy cheap if you want the very 
latest technology. If you do, you are 
more likely to strike problems than if 
the technology has been around for 
awhile. You should also buy from a 
reputable dealer who is reasonably 
close to your home, so that you can. 
get the machine fixed if there are prob- 
lems. 

So the message is this: if you want 
the latest technology, be prepared pay 
a premium for top quality components 
from a reputable dealer. If you want to 
buy on the cheap, it's best to go for 
something that's been around awhile. 

105 a bit like buying a new car. How 
many times have you heard someone 
say that it's best to wait for six months 
after a new model is released, so that 
the bugs have been ironed out? sc 
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The Roadies’ Fi 


A tester for XLR and jack plug cables 
о асрау севе. 


As the name suggests, this tester is designed σε ORE THAT та 
ci 1η test gear when fault find- 
for anyone who regularly has to check cables E z 


ing must surely be a multimeter. 


fitted with XLR plugs and/or 6.35mm jack E e dee 

phone cable, one would only need to 
plugs. Coloured LEDs on the tester clearly use the multimeter's inbuilt continu- 
1 1 η ity tester and listen for tone or no 
indicate good cables and bad, making cable toss αρα τη RE EY 
checking a simple task. “laypersons” who could not properly 

use a multimeter or interpret the test 

Design by PAUL HOAD xe 


Then one evening my brother asked 
me to “come over for dinner and, while 
you're here, sort out some crook mi- 
crophone leads”. George is the ad- 
ministrator of the New Theatre in Syd- 
ney and so he has a few cables to 
check, as you might expect. “No prob- 
lem!”, I thought. “As long as Iremem- 
ber to bring my multimeter, most of 
the time will be spent eating and drink- 
ing a few glasses of red”, 

The first thing I wished I'd brought 
were some small alligator leads to clip 
onto the pins of the male XLR plugs. 
Even so, there would still be a risk of 
shorting adjacent pins. My other prob- 
lem was getting reliable contact be- 
tween the meter probes and the fe- 
male XLR pins. 

They are physically larger than the 
ends of standard meter probes and 
when inserted, result in a sloppy fit. 
Using an extra set of hands (George's) 
was essential to ensure that one meter 
probe was held in contact with the 
male XLR pins. 


LEFT: the Roadies' Friend tests all 
aspects of male XLR to female XLR 
cables and also male and female XLR 
to 6.5mm jack cables. Various LEDs 
show the condition of the cable, 
whether it is functional or where 
faults lie. Note the flush-mounted 
pushbuttons which insure that no 
damage will occur if it is stepped on! 
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iend 


Sounds easy, doesn’t it? Well, not 
really. You see the pin numbering for 
male and female XLR sockets is mir- 
rorimaged. So you have to keep an 
eye on both ends and get your num- 
bers right. Oh yes! 1 almost forgot: pin 
1 is the shield and is usually always 
wired correctly but this is not always 
the case with pins 2 and 3. These 
connect the balanced pair of wires 
which carry the music. 

So long as they are correctly sol- 
dered, the lead will work fine, even if 
2 and 3 are swapped. Of course this 
results in functional leads that have 
unknown phase characteristics. 

Therefore, when testing a cable, you 
have to test each conductor against 
every other in order to locate out-of- 
phase leads. Short circuits also need 
to be checked in this fashion. 

Ican't remember if I found the crook 
leads and if I did, chances are the 
faults would not have been intermit- 
tent since any attempt to flex the cable 
near the connectors would have 
caused the meter probes to fall out or 
short other pins. What a hassle! 

This all became the inspiration be- 
hind the Roadies' Friend Lead Check- 
er and a significant mind shift on my 
part about the virtues of multimeters 
versus purpose-built testers. 

The Roadies’ Friend tests all as- 
pects of male XLR to female XLR ca- 
bles and also male and female XLR to 
6.5mm jack cables. Various LEDs show 
the condition of the cable, whether it 
is functional or where faults lie. 

Since the Roadies’ Friend can be 
expected to be used in rough and tum- 
ble situations, it had to be designed to 
be rugged and difficult to damage. It 
had to be possible to walk on it with- 
out causing any damage, apart from 
incidental scratches! That meant that 
it had to have a strong case, no pro- 
truding switches and no on/off switch. 
There's no point in having an instru- 


Fig.1: this is the basic concept of the cable tester, with one LED associated 
with each pin of the two XLR sockets and two others to show shorts to 


the XLR shells. 


ment like this if it can be accidentally 
turned on and then stay on to flatten 
its battery. 

The photos show one of the later 
prototypes and as you can see, it's a 
pretty basic instrument with no bells 
and whistles. The front panel LEDs 
and arrows make it virtually self-ex- 
planatory. If you plug in a good XLR 
male to XLR female cable, for exam- 
ple, and then press the SCAN button, 
six LEDs will come on, one for each 
pin in each connector. If there is a 
short from a pin to the XLR shell, 
another LED, associated with the 
particular socket, will come on. 

Alternatively, you can use the STEP 
button to individually test each con- 
ductor in the cable. 


Circuit description 

No fancy microprocessor control- 
led circuitry is used in this project 
and nor are there any special purpose 
or hard-to-get ICs. There are just three 
garden-variety CMOS ICs and not a 
lot else. The cleverness of the design 
lies not so much in the circuit but in 
the front panel design and the use of 


LEDs to indicate the various cable con- 
ditions. 

The basic operating principle is 
shown in Fig.1. A 3-position switch 
(IC2) is used to pass current via LED6, 
LED7 or LED8 through a pin at one 
end of the cable. These three LEDs are 
the ‘send’ LEDs. At the other end of 
the cable, we monitor the currents 
through all pins, including the con- 
nector housing. 

Five ‘receive’ LEDs (LEDs 1-5) are 
wired to do this monitoring. If pin 1 is 
to be checked then LED6 will receive 
a low from IC2 and current will flow 
through R8, LED1 and R1 from the 
positive supply. Both 'pin 1' green 
LEDs will be on and all others will be 
off. The current drain is about 10mA 
and will cause a voltage drop of about 
4V across ZD1. As ZD1 is a 5.1V type, 
it will not conduct. 


Open circuits & transposed wires 

If the cable is open-circuit, no cur- 
rent will flow through R8, so LED1 
will be off (open pin 1). ZD1 conducts 
across the open circuit and lights 
LEDS. If ZD1 was not included, LED6 


Where To Buy The Roadies’ Friend 


The copyright for this project is owned by the designer, Paul Hoad. The 


Roadies' Friend is priced at $115 forthe fully assembled and tested version 
and 965 for the full kit. Payment may be made by cheque or postal money 
order to Hoad Electronics, Box 19, 314A Pennant Hills Rd, Carlingford NSW 


2118. Phone/fax (02) 9871 3686. 
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Fig.2 (left): the complete circuit of the 

Roadies’ Friend. Counter IC1 is cycled 
through three possible outputs by 
oscillator IC3c to drive currents 
through the cable under test. Good 
and bad cables are then indicated by 
the eight LEDs. 


a 
ΕΞ 
x 


CONI 


would also be off and we would not 
know which pin was being checked. 

Because the corresponding 'send' 
and 'receive' LEDs have the same col- 
our, it is easy to detect transposed 
wires. These faults result in different 
coloured ‘send’ and ‘receive’ LEDs 
being lit. 


RECEIVE LEDS 


Short circuits 


If pins 1 & 2 of the XLR plug were to 
touch, then the current would increase 
through LED6 due to R8 and R9 being 
in parallel and this current would be 
equally shared between LED1 & LED2. 
These two ‘receive’ LEDs would both 
be ‘on’, indicating the short circuit. 
R8 and R9 increase the dynamic re- 
sistance of LED1 and LED2. If they 
were not included, then the LED with 
the lowest turn-on voltage would light 
and the other LED may be off. 

A worst case short-circuit in a cable 
(all wires shorted together) would see 
all the receive LEDs sharing the cur- 
rent from a single ‘send’ LED. This 
equates to only 3.5mA per receive LED 
and 17mA for the send LED. Surpris- 
ingly, this does not cause the big dif- 
ference in brightness between LEDs 
that you might expect. The 3mm re- 
= ceive LEDs are physically smaller and 
E appear subjectively brighter at lower 
currents than do the larger 5mm types 
used for the send LEDs. 

There is also little apparent differ- 
ence in brightness in the larger LEDs 
operating at 10mA or 17mA. The rela- 
tive values of resistors R8-R12 and R1 
ensures that LED intensity is largely 
independent of the number of short 
circuits in a cable. 

For example, if the values of R8- 
R12 are very large compared to R1, 
then the total current will change sig- 
nificantly for each additional short 
circuit, hence the send LED would 
vary in brightness compared to the 
receive LEDs. 

The reverse is true when R1 is large 
compared to R8, otc. The send LED 
would then have a constant bright- 
ness while the receive LEDs would. 


3κδ.ΙΝ 400m W 


LEDS LED7 


SEND 
YELLOW [ух 


ROADIES FRIEND 
LEAD TESTER 


VIEWED FROM BELOW 
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dim in brightness with each additional 
short circuit. The values chosen repre- 
senta good compromise. 


Plugs and sockets 


Let's now have a look at the full 
circuit of Fig.2. There are six panel- 
mounted sockets in the tester. Each 
XLR socket is paralleled with its asso- 
ciated stereo 6.35mm jack socket: 
sleeve to pin 1, ring to pin 3 and tip to 
pin 2. The tip and sleeve of the mono 
receive socket is also paralleled. The 
'send' mono socket (SK3) is a little 
different though, as will be explained 
ina moment. 

The circuit can be conveniently split 
into two parts. The part we'll describe 
first does the actual testing of each 
wire in the cable. 

Whenever the output of paralleled 
inverters IC2e & IC2f goes low, it sends 
a ‘test’ signal via diode D8 to SK3 to 
see if a mono plug has been inserted. 
If this socket is empty and therefore 
the integral switch contact is closed, 
Q2 is biased on via diode D8 and 
resistor R7. Q2 turns on LED8 and 
current can now flow to either the 
ring of the stereo jack socket or pin 3 
of the XLR socket. 

Diode D7 isolates this 'test signal 
from pin 2 on the XLR socket and the 
tip of the stereo socket. Plugging into 
the mono socket (SK3) opens the inte- 
gral switch contacts and stops the bias 
to Q2 which turns off LED8 and the 
abovementioned pins. As a result, only 
two send LEDs (LED6 & LED7) are 
available when a mono plug is in- 
serted. 

This avoids confusion when check- 
ing unbalanced leads, such as guitar, 
which only use two conductors. Also, 
the user can plug RCA, BNC or other 
unbalanced adaptors at this point. A 
stereo/mono panel switch is also 
avoided! 


The digital bit 

So much for the testing side of 
things. The rest of the circuit controls 
the low signals which are passed via 
the three 'send' LEDs. The heart of 
this section of the circuit is the 4017 
counter IC1. It receives clock pulses 
from IC3c and it counts so that pins 3, 
2 & 4 go high, in sequence. Each of 
these three outputs is inverted and 
buffered by IC2 to become the low 
signals fed via the three send LEDs. 
The inverters are paralleled to increase 
output current, 


You need to create a wiring harness in the box, as shown in this photograph. 
Start by installing the two XLR sockets and then run the wires as shown. 


Install the jack sockets, wire them 
up and then remove them to dangle 
like this so that the PC board can 
be fitted. 


NAND gates IC3a & IC3b are con- 
nected together to work as an RS 
flipflop which is controlled by 
switches S1 & S2. If S1 is pressed, pin 
11 of IC3 will be low and diode D1 
will not conduct. Under these condi- 
tions, IC3c will oscillate at a frequency 
determined by resistors R2 & R3 and 


capacitor C1, at pins 5 & 6. 

All three ‘send’ LEDs will be strobed 
and appear to be on continually. This 
is the ‘scan’ mode which tests-the 
cable automatically. 

If S2 is pressed, pin 13 of IC3b will 
be pulled low via diode D3. This will 
cause pin 11 to go high and D1 will 
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NUMBERS AT ARROWHEADS 
REFER TO CON 1 PINS 


Fig.3: make sure you follow the steps in the text when assembling the cable tester. The PC board must be 
temporarily installed in the box when the LEDs are soldered in place. 


conduct, disabling oscillator IC3c. 
Pressing S2 also causes diode D6 to 
conduct and pull pins 5 & 6 low. ІСЗс 
now functions as a switch debouncer 
for S2. Each press of S2 results in a 
clean, debounced pulse which clocks 
101. This is the ‘step’ mode. 

Therefore, the user uses switch S2 
to ‘step’ through each conductor in a 
cable. Whenever switches S1 or S2 
are pressed, diodes D2 or D5 will con- 
duct to charge the 10µΕ capacitor C2. 
This biases on FET Q1 which sup- 
plies voltage to the rest of the tester 
circuit. Ifno more buttons are pressed, 
C2 discharges via R6 and so Q1 turns 
off. 


This provides the automatic switch- 
off feature for the circuit. The turn-off 
delay, after the last button is pressed, 
is about 20 seconds, long enough to 
assess the condition of any cable. 

Diodes D3 and D4 prevent current 
flowing via the internal diodes of the 
NAND gates to ground (0V). Without 


Resistor Colour Codes 


No. Value 
2.7ΜΩ 


390kQ 


ососоо 
σι оого ~ 
σι 
В 


64 SILICON CHIP 


these diodes, Q1 will not turn off as it 
should. 


Assembly procedure 

The Roadies' Friend is housed in a 
UB3 plastic zippy box from Dick Smith 
Electronics. Made of ABS plastic and 
with heavy internal ribs, this is a very 
sturdy enclosure. Similar looking en- 
closures from other sources were not 
so good. As a guide, if the box can be 
twisted or easily flexed then it won't 
do. 

So why is nothing mounted on the 
lid? 

Plugs get stuck for all sorts of rea- 
sons; eg, different tolerances, not push- 
ing the release mechanism properly 
and so on. Repeated ‘struggles’ to re- 
move recalcitrant plugs (good word 
that, recalcitrant) would quickly weak- 
en the threads of the self-tapping 
screws and buckle or crack the plastic 
lid. 

Therefore everything is mounted in 


4-Band Code (1%) 

red violet green brown 
orange white yellow brown 
brown green orange brown 
red red brown brown 
brown grey brown brown 


the base of the box for greater strength. 
Also, the XLR sockets are mounted 
inside the box to provide further me- 
chanical support when pulling stuck 
plugs. 

12mm PC standoffs ensure that the 
switches are flush with the face of the 
tester. They can't accidentally be 
turned on. 


Assembly steps 


The componentry for this project is 
really squeezed into the UB3 plastic 
utility box so it is necessary to do the 
assembly in a particular sequence. 
Follow the steps below: 

(1) Solder all the components, ex- 
cept the LEDs, to the PC board. The 
component overlay and wiring dia- 
gram is shown in Fig.3. 

Make sure you do not confuse the 
zener diodes with the ordinary diodes 
and watch the polarity of all diodes 
and electrolytic capacitors. 

(2) The Mosfet (Q1) needs to be 


5-Band Code (1%) 
red violet black yellow brown 
orange white black orange brown 
brown green black red brown 

red red black black brown 

brown grey black black brown 


ABOVE: your PC board should look like this when it is 
complete. You will need to temporarily install it in the box 
when soldering the LEDs in place. LEFT: this is what the 
assembly looks like with the board installed. Make sure that 


the jack sockets don’t touch the underside of the board 


when they are installed. 


handled carefully to avoid damage 
from static discharges. It should be 
supplied packed with its leads stuck 
into a piece of black conductive foam 
and it is a good idea to leave this in 
place while the device is soldered into 
the PC board. Note that the gate (mid- 
dle pin) of Q1 must be cranked out to 
fit in its respective PC hole. 

The two PC switches are installed 
with their flat sides facing the 4017 
IC, as shown on the component over- 
lay in Fig.3. 

(2) Attach the three Nylon standoffs 


to the PC board and insert the LEDs 
but don't solder them to the board at 
this stage. Note that LEDS is reversed 
in orientation compared to the other 
seven. 

(3) Temporarily attach the PC board 
with its standoffs to the base of the 
box. Gently push the LEDs through 
their respective holes so that they are 
barely proud of the front panel. This 
sets the LED leads to the correct length 
for soldering. 

(4) Remove the PC board from the 
box and solder the battery snap con- 


nector to the board. Connect a battery 
and press the SCAN switch S1. LEDs 
6,7 & 8 should immediately light and 
then go out after 20 seconds or so. 
Pressing the STEP switch repeatedly 
should then light LEDs 6, 7 and 8 in 
sequence. 

If these checks are not OK, you will 
have to carefully go over your work to 
find any mistakes. In our experience, 
most faults are due to missed solder 
joints or solder splashes shorting he- 
tween tracks. 

(5) Install the two XLR sockets from 
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The battery compartment is made by sliding a suitable piece of Veroboard or 
copper laminate into the vertical slots, as shown here. Line the compartment 
with foam rubber to prevent the battery from coming into contact with the 


underside of the PC board. 


the inside of the box. Don't install the 
other sockets at this stage. 

(6) Make a wiring harness to con- 
nect the six connectors via a short 
length of ribbon cable to an IDC tran- 
sition plug. Ensure that the wiring 
loops down to the bottom of the box 
between the connectors and that it 
loops outside the XLR connectors and 
not through them. 

(7) Temporarily install the four jack 
sockets and solder the appropriate 
wires to them. Then remove the sock- 
ets from the box, leaving them hang- 
ing from the harness. 

(8) Solder the IDC plug to the PC 
board. 

(9) Install the PC board into the box 
with 3mm screws. Check that the LEDs 
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are correctly aligned and make sure 
that the wiring harness is not fouling 
the PC board andis laying neatly along 
the sides of the box. 

(10) Reinstall the jack sockets and 
check the clearance between each 
socket and the PC board. 

(11) Make the battery compartment 
with a suitable piece of Veroboard, 
matrix board or PC laminate fitted 
into the appropriate slots in the case. 
Then place a piece of thin foam rub- 
ber to insulate the PC board and pre- 
vent the battery from moving. One of 
the photos shows this clearly. 

When everything is complete, con- 
noct the battery again and push the 
SCAN switch. LEDs 6, 7 & 8 should 
light up as before. Now you should 


1 PC board, 97 x 73mm 

1 UB3 plastic utility box, 130 x 
68 x 42mm (DSE Cat H-2853) 

1 front panel label 

1 male XLR socket (SK1) 

1 female XLR socket (SK4) 

2 6.35mm stereo jack sockets 
(SK2,Sks) 

2 6.35mm switched mono jack 
Sockets (SK3,SK6) 

2 round momentary contact PCB 
switches (51,92) 

1 216 9V battery and snap 
connector 

1 10-way IDC connector 

3 12mm tapped 3mm Nylon 
spacers 


Semiconductors 

1 4017 decade counter (IC1) 

1 4069 hex inverter (102). 

1 4098 quad NAND Schmitt 
trigger (109) 

1 NDF0610 P-channel Mosfet 
(Q1) 

1 BC558 PNP transistor (Q2) 

8 1N914, 1N4148 diodes 
(D1-D8) 

3 BZX79-5V1 5.1V 400mW 
zener diodes (ZD1,2,3) 

8 3mm green LEDs (LED1,4,5) 

1 3mm red LED (LED2) 

1 3mm yellow LED (LED3) 

1 5mm green LED (Ерб) 

1 5mm red LED (LED7) 

1 5mm yellow LED (LED8) 


Capacitors 

1 33uF 25VW PC electrolytic 

1 10µΕ 25VW PC electrolytic 

10.1uF MKT or greencap 
metallised polyester 


Resistors (0.25W, 1% or 5%) 


12.7MQ 12200 
2 390kQ 51800 
8 15ΚΩ 


Miscellaneous 

3mm mounting screws, nuts and 
washers, ribbon cable, foam 
rubber, Veroboard, solder. 


connect a variety of cables and simu- 
late shorts, transpositions and open 
circuits to check that all cable faults 
are detected. 

Screw the lid onto the case and 
your Roadies' Friend is complete. sc 
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VINTAGE RADIO 


Br 


By JOHN HILL 


Look Ma, no tuning gang! 


Generally, vintage radios have tuning gangs 
but that doesn't apply to all sets. Coming 
across a set without a tuning gang often 
throws the restorer into a bit of a tizz. That 
such sets work quite well is acknowledged 
but understanding how the circuits work is 


something else. 


In the early days of radio, variable 
inductance tuning was common until 
good single gang variable capacitors 
became available. Subsequently, the 
introduction of multi-ganged variable 
capacitors almost spelt the death knell 
of variable inductance tuning. It never 
died completely, however, being used 
extensively in transmitters and a few 
special purpose receivers. It was also 
often used to tune aerials to resonance. 


Gradually, iron dust and ferrite cores 
for radio frequency (RF) coils, aerial 
coils, oscillator coils and intermedi- 
ate frequency (IF) transformers became 
more common for fine adjustment of 
tuned circuits for best performance. It 
was found that a considerable varia- 
tion in the inductance of a coil could 
be achieved by sliding an iron dust or 
ferrite core in and out ofa coil. In fact, 
a tuned circuit consisting of a variable 


The Astor GPM receiver was housed in a pink plastic cabinet and featured a 


large tuning dial. This unit had been knocked around somewhat during its 
history and someone had carried out some rough and ready service work on it. 
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inductor with a fixed capacitor across 
it could be easily made to tune the 
broadcast band – and other bands as 
well. 


The Astor GPM and BNQ 


In the early 1950s, Radio Corpora- 
tion started to bring out inductance 
tuned radios under the brandnames 
of Astor, Airchief and several other 
labels. The inductance tuning system 
really suited car radios as dust tended 
to block the ganged tuning capacitors 
previously used. 

On the domestic front, the Astor 
GPM and BNQ mains-powered mod- 
els were produced in 1955 and 1956 
respectively. The circuit shown is for 
the GPM (Fig.1) and I have а BNQ -- 
but no circuit for it. However, the cir- 
cuits are almost identical, the differ- 
ences being that the BNQ used a 6X4 
rectifier in lieu of the 6V4 and the 
cathode resistor on the 6BH5 is 47Ω. 
The BNQ model also has a tone con- 
trol. 

One ofthe unusual features of these 
sets is the variable inductance tuning. 
Radio Corporation was one of very 
few manufacturers that used induct- 
ance tuning in 240V domestic receiv- 
ers. A number of manufacturers used 
it in their car radio ranges, however. 

The circuitry around the 6BE6 in 
the schematic diagram can be seen to 
be unusual compared to what is con- 
sidered to be the norm. Instead of two 
windings on each coil or a tapping, 
both coils consist of a single winding. 

Fig.2 shows the aerial input circuit 
redrawn to make it a little easier to 
understand. Amateur radio operators 
will be quite familiar with this circuit 
as it is called a pi-coupler. It is com- 
monly used to match the impedance 
of the transmitter output valve to the 
aerial circuit and to tune the stage. 


Fig.1: the circuit for the 
Astor GPM radio receiver. 
An unusual feature is the 
use of variable inductance 
tuning. 


In the average set, the aerial con- 
nects to a coupling coil of about 4000 
impedance and wound on the same 
former as the tuned winding. This 
impedance is the RF "resistance" of 
the "average" aerial within the broad- 
cast band, The coil is inductively cou- 
pled to the tuned winding. The signal 
voltage in the tuned winding is in- 
creased due to transformer action and 
the Q of the tuned circuit. 

In the pi-coupler tuned circuit, the 
low impedance input from the aerial 
is matched by the 650pF capacitor 
(C63), while the high-impedance in- 
put to the grid of the 6BEG is matched 
by the combination of C64, C13 and 
C14. This tuned circuit also increases 
the signal voltage applied to the grid 
of the 6BE6 by the action of the cir- 
cuit's Q and by the ratio of the values 
of the capacitors at each end of the 
coil. 

So it does exactly the same job as a 
Circuit with a fixed inductance (or 
fixed inductances) and a variable ca- 
pacitor. The advantage is that only 
one winding is used. 

In addition, the circuit in Fig.2 also 
acts as a low-pass filter. This means 
that it lets all frequencies below the 
design frequency through but progres- 
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sively blocks higher frequencies. This 
is a handy feature for broadcast re- 
ceivers, as it helps to reduce the im- 
age response without the need for an 
RF stage. 

For example, if the set is tuned to 
693kHz, the image for this set (which 
has a 455kHz IF) is 1603kHz. In this 
set, I measured the image response as 
being 35dB down on the wanted sig- 
nal. This means that a 2mV 1603kHz 
signal would be required at the aerial 
to have the same effect in the set as a 
80μν signal at 693kHz. 


Oscillator circuit 

The oscillator circuit is also con- 
figured as a pi-coupler but is really 
being used asa Colpitts oscillator. The 
ΘΒΕΘ is normally used as a Hartley 
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Fig.2: this diagram shows the aerial 
input circuit of the GPM receiver, 
redrawn to make it easier to under- 
stand. 
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oscillator, whereby the tuning coil is 
tapped and the cathode goes to that 
tap. However, in this case there is no 
physical tap, as can be seen on the 
circuit diagram. Instead, it is capaci- 
tively tapped by capacitors C10, C62 
and C65, with the tapping point to- 
wards the end going to pin 6 of the 
6BE6. The oscillator feedback ratio is 
controlled by the ratio of the values of 
C10:(C62 + C65) and remains con- 
stant across the broadcast band. As a 
result, this type of oscillator is more 
reliable than some others used in vin- 
tage radios. 

As an aside, some sets which use 
6A7 converter valves and the like are 
rather unreliable and may drop out of. 
oscillation on the lower frequencies. 
This is often due to the actual circuit 
used for the oscillator, where the ac- 
tual amount of feedback varies sig- 
nificantly across the band. I'll talk 
about this in a later article and de- 
scribe how it can be largely overcome. 

The circuit shown in Fig.1 uses no 
padder. So how did the manufacturer 
obtain good tracking across the broad- 
cast band, with the resonant frequen- 
cies of the aerial and oscillator coils 
remaining 455kHz apart at all times? 
Elementary my dear Watson! 
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Are you into VIDEO? 
Analogue. 


VMX410 $1,899.00 - Very high quality 
video mixer for S-Video and Composite. 
Full-frame TBC, 60 wipes, borders, colours, 
mix, fade, cut, picture-in-picture, chroma- 
key, freeze, etc. Fix colour bleed - H and V!, 
four memories, GPI trigger, εἰς. Stereo 
mixer with four inputs + mic input, 
headphone output and metering. 


...or Digital? 


We've got it! The latest digital editing 
cards... DPS Spark & Edit Bay, Miro 
DV300, FAST DV and AV Master, ete. SCSI 
cards and drives. Whole systems too. Want 
prices, pictures and info? Visit our website at 
WWW.questronix.com.au/-questav 
updated frequently - or come in. Kits, 
components, accessories - our list is 
growing all the time! 


2/1 Leonard Street, HORNSBY, NSW, 2077 
P O Box 548, WAHROONGA, NSW, 2076 
Fax (02) 9477 3681 ΡΠ. (02) 9477 3596 


SPEAKER 
DRIVERS & 
PARTS 


DYNAUDIO, PEERLESS, 
SCAN-SPEAK & VIFA DRIVERS 
FROM DENMARK 
© SOLEN AND BENNIC CAPACITORS 
* FLARED BASS REFLEX PORTS 
* TERMINALS ® INDUCTORS 
* DEFLEX DAMPING PRODUCTS 


Australia’s largest seller of quality 

Danish hi-fi speakers drivers. For free 
information on all our speaker drivers 
and parts, call Scan Audio or send $15 
for new catalogue with complete data 
sheets on 93 different speaker drivers. 


Price includes air mail С 
NS auo 


postage anywhere in 
Australia or NZ. 

PO Box 242 Hawthorn Victoria 3122 
Tel (03)9429 2199 Fax (03)9429 9309 
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The oscillator coil is wound as a 
solenoid, with each turn right along- 
side the other. The aerial coil, on the 
other hand, has its turns wound side- 
by-side to begin with and then they 
are variably spaced over the rest of the 
winding. This can be seen on the pho- 
tograph of the rear of the unit, which 
clearly shows the tuning mechanism 
(the aerial coil is the smaller diameter 
coil). 

This is a simple way to do it but no 
doubt it initially took some experi- 
mentation to get the tracking right. A 
specially made cam would then have 
been fitted to the winding equipment 
so that it could easily wind this coil. 
There were no computers then to make 
the job easier. 

Philips on occasions made induct- 
ance tuning mechanisms too and two 
views of a typical Philips unit can be 
seen in the photographs. It is much 
smaller than the Astor unit and is 
shielded, being built into one of their 
small IF can-sized assemblies. The 
Philips unit is also gear-driven com- 
pared to the metal belt drive on the 
Astor. A quite compact set could be 
made with a Philips variable induct- 
ance tuner. 


Restoring the BNQ receiver 


I got my BNQ at an auction for a 
nominal price of $3. The cabinet, like 
many plastic-cased sets, had faded 
from its original pink where it had 
been exposed to sunlight, so that it 
now looks a bit mottled. It a bit 
knocked around and someone had 
carried some rough and ready service 
work on it at some stage during its 
history. 

Care is needed when removing this 
set from its case. The front of the case 
consists of three plastic sections which 
are held together by plastic spigots. 
These go through holes in the mating 
section and are then melted into one 
another to hold the sections together. 
However, this is a very weak system 
and the front plastic escutcheon plate 
will break away from the main front 
section of the case with very little 
pressure. 

To make matters worse, the dial 
lamps are attached to the escutcheon 
plate with short wires and it is very 
easy to withdraw the chassis and rip 
the escutcheon out at the same time. I 
extended the leads going to the dial 
lamps to overcome this problem. 

Another problem occurs ifthe chas- 


sis-mounting clamps are not tightened 
correctly when the set is reinstalled in 
the cabinet. Unfortunately, it isn't easy 
to tighten these clamps as it’s not pos- 
sible to bear straight down on the 
screws which are slightly in from the 
back edge of the cabinet front. If the 
clamps are loose and you push the 
knobs on, the chassis slides back and 
again causes the escutcheon to break 
away from the front section of the 
cabinet. It's great fun having to repair 
the cabinet for the second time. In this 
case, it was broken before I even 
worked on the set, so others had had 
problems too. 

Mr Radio Corporation certainly 
didn't get this part of the receiver's 
design right! 


Circuit problems 


Now onto the electronic restoration. 
There were quite a few minor prob- 
lems with the set which stopped it 
from working. 

First, I discovered that a chassis- 
mounted electrolytic capacitor had 
lost its capacitance and someone had 
simply connected another capacitor 
across it. This is not really a good 
move as the faulty unit may have gone 
short circuit later on. In this case, both 
capacitors had lost almost all their 
capacitance, as indicated on a capaci- 
tance meter. 

Further investigations revealed that 
several resistors had either gone high 
or open circuit and so these were re- 
placed. I usually check the resistors in 
circuit with a multimeter and make 
allowance for any parallel resistances 
in my assessment. If there is any doubt, 
one end of the resistor is unsoldered 
so that it can be checked by itself, 
with any effect from other parallel 
components. 

Paper capacitors in old receivers 
are quite often leaky, sometimes with 
a leakage resistance as low as a 
megohm. I use a high voltage tester 
across the paper capacitors to see how 
much leakage there is. Murphy has a 
great time with paper capacitors! The 
leakiest ones always seem to be in 
positions where no discernible leak- 
age can be tolerated, such as the audio 
coupler between the plate of the first 
audio stage and the grid of the audio 
output, or the AGC/AVC bypass. 

These nominated capacitors were 
replaced because they were quite 
leaky, along with several others. The 
cathode bypass on the 6ΒΗ5 was left 


These two photos show the top and bottom views of a typical Philips inductance tuning 
mechanism. This unit is much smaller than the unit fitted to the Astor receiver. 


in position, as it would have to be 
very leaky to cause a problem. As a 
general rule, it's a good idea to replace 
all paper capacitors with polyester or 
similar types where leakages under 
about 100MQ can cause a noticeable 
alteration in the operating conditions 
of the valves in the set. Paper capaci- 
tors become more leaky as the tem- 
perature of the set rises. 

I "rescued" a bagful of paper ca- 
pacitors from defunct TVs many 
years ago and decided to test them at 
about 50*C in the kitchen oven. Be- 
fore going into the oven, they tested 
OK on a multimeter but after heating, 
the multimeter showed almost all of 
them to be leaky. As a result, they 
were all consigned to the rubbish bin. 
50*C is not an unreasonable tempera- 
ture, as sets that are running can eas- 
ily develop a temperature this high or 
higher inside them. On the other hand, 
polyester and polystyrene capacitors 
came out of this test smelling of roses. 

Radio Corporation had a habit of 
using a combination of single conduc- 
tor rubber-insulated hookup wire as 
well as plastic-covered wire in their 
sets. I don't know why they did that as 
the rubber-covered wiring often has to 
be replaced — the rubber goes hard 
and cracks off or goes gooey and be- 
haves a bit like a resistor rather than 
an insulator. Perhaps plastic-covered 
wire was more expensive than rub- 
ber-covered wire in the early 1950s. 

Anyway quite a bit of the wiring in 
critical areas had to be replaced. If 
there are any doubts about the safety 


of perished rubber wiring, it should 
always be replaced. 


Switching on 

Before applying power to the set, 
the insulation of the power transformer 
to the set chassis was checked with 
the high voltage tester. I also checked 
to make sure no shorts existed from 
high tension to chassis and tested the 
speaker transformer to make sure its 
primary winding was OK. In this case, 
the speaker transformer was OK al- 
though this component had obviously 
been replaced at some stage in the 
past, probably because the primary 
had gone open circuit. 

Once these checks had been com- 
pleted, the set was plugged in, power 
applied and the high tension (HT) volt- 
age checked using a multimeter. This 
looked OK and so voltages elsewhere 
in the set were measured to see if they 
were as expected. Most were but one 
wasn't, so a bit more sleuthing was 
needed. 

At this stage, the set was actually 
working but seemed very low on out- 
put and was not very sensitive. I 
checked the voltages around the set 
and found that the 6BH5 wasn't draw- 
ing any current. The reason for this 
was that there was no screen voltage, 
due in turn to the fact that one end of 
the resistor from the HT to the screen 
had become detached. I resoldered it 
and that fixed the problem. 


Alignment 
The next job was alignment. The IF 


slugs seemed to be jammed so I 
couldn't do anything with the IF. How- 
ever, checking the IF by tuning the 
signal generator between 400kHz and 
500kHz confirmed that there was only 
one response peak and that was at 
455kHz. As the sensitivity of the set 
was good, it was assumed the IF was 
correctly aligned. I had no option any- 
way! 

Because it has an inductance-tuned 
front end, you may wonder how the 
alignment technique compares to a 
normal variable-capacity version. 
Well, the circuit is certainly different 
but in fact the alignment procedure is 
just the same as with the more famil- 
iar variable-capacitor tuned receiver 
front ends. 

The first thing was to check that the 
oscillator tuning range was correct. It 
tuned from 530-1700kHz and the sta- 
tion calibrations were quite close to 
what they should have been so all was 
OK here. If the range had not been 
correct, it may have been necessary to 
adjust the oscillator iron-dust slug (the 
one in the larger diameter coil; see 
photograph) 5ο that the set tuned down 
to 530kHz. Conversely, at the top end 
ofthe dial, the oscillator trimmer may 
have required adjustment so that the 
signal generator could be heard on 
1700kHz. 

A check at both ends of the dial will 
show whether the stations appear 
where they should on the dial. If they 
don't line up, the procedure is to first 
tune to a station at the bottom end of 
the band; eg, where 3AR is marked 
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This inside view of the Astor GPM mantel radio receiver clearly shows the 


(this was on 620kHz but is now on 
621kHz and renamed ΔΕΝ). You then 
feed in a 620kHz signal from the sig- 
nal generator and adjust the oscillator 
slug so that the signal generator is 
heard. 

This done, you go to the other end 
of the dial and tune to the 3AK mark 
which corresponds to 1500kHz. The 
signal generator is then set to 1500kHz 
and the oscillator trimmer adjusted 
for maximum signal through the set. 

Having got the oscillator tuning cor- 
rect, all that remains is to tune to a 
station at about 600-700kHz and ad- 
just the aerial coil iron-dust slug for 
best performance. You can either 
monitor the output by ear on a weak 
station using a typical aerial or using 
instruments on a medium to strong 
station. This done, you then adjust 
the aerial trimmer for best perform- 
ance on a frequency between 1400kHz 
and 1500kHz. 

Noto that it may bo necessary to 
repeat these adjustments as they do 
interact. Finally, seal the adjustments 
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variable inductance tuning mechanism. The aerial coil is the smaller coil 
(towards the rear of the unit) with the variably spaced winding. 


with some nail polish or beeswax. I 
have found that the inductance tuners 
hold their initial adjustment quite well 
and only rarely require more than a 
minor tweak to get the best out of 
them, as in this case. 


Performance 


So what is the set like to work on 
and what about its build quality and 
overall performance? The set isa good 
performer, although there is a ten- 
dency for some RF instability at the 
low-frequency end of the dial. I get 
the impression that the set was in- 
tended for the lower end of the market 
— the case certainly attests to that. 

The works are built on a flat sheet 
of metal with brackets to mount the 
controls and the speaker, so it could 
almost be said to have no chassis. The 
chassis plate is situated half way up 
the inside of the case, so there is a lot 
of vacant space under the chassis, al- 
though this may not be obvious from 
the photograph of the back of the set. 

The photograph of the front of the 


set shows that it has a large semicircu- 
lar dial scale, marked with virtually 
all the stations that were available at 
the time. On the other hand, a rather 
small knob is used for tuning which 
makes the job a little fiddly. 


Summary 


The cabinet is poorly designed as 
previously mentioned and in my set, 
it has also warped. As a result, the 
plastic lugs at the top of the cabinet 
don’t grip and the two sections can 
easily come apart. The use of rubber- 
insulated wire when they were also 
using good plastic-insulated wire in 
the same set is a backward step and 
the small direct-action tuning knob 
doesn’t say much for the designer. 

On the plus side, the performance 
of the set is quite good and in general 
the access is quite reasonable. I'm hard 
to please in this area but so many sets 
are spoilt just for a little more thought 
in operational ease (ergonomics), lay- 
out and accessibility. 

I believe that Radio Corporation 
built many superb sets but seemed to 
lose the plot in some areas from time 
to time. However, 1 am happy to have 
this radio in my collection. sc 
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Universal Stepper 
Motor Controller 


This circuit can be used to drive a stepper motor 
for a preset number of revolutions in the 
forward or reverse direction at a speed which 
can be varied. Jumpers on the board allow it to 
drive steppers with 1.8 or 7.5 degree increments. 


By RICK WALTERS 


This circuit is a “grown-up” ver- 
sion of the manual stepper motor 
driver that we featured in the June 
1997 issue of SILICON CHIP. It was very 
popular but a number of readers asked 
us how it could be modified to drive 
larger stepper motors. And they want- 


74 SILICON CHIP 


ed several other features as well. 
Asitturned out, modifying the origi- 
nal circuit was not that straightfor- 
ward and we decided that rather than. 
"bodgie up" the previous design, we 
should produce a new version with 
allthebells and whistles that our read- 


ers have been asking for. 

This new stepper motor driver has 
a RUN/STOP switch, a FORWARD/ 
REVERSE switch and a speed control. 
These functions are similar to those 
on the previous board but with the 
addition of four more ICs, a couple of 
transistors, a few small components 
and two thumbwheel switches it be- 
comes a motor driver which can be 
programmed to step a motor for 1-99 
revolutions. Jumpers on the board al- 
low you to use steppers with 1.8 de- 
gree or 7.5 degree increments. 

One immediate use which springs 
to mind for this option is as a coil 
winder. We looked at adding a third 
thumbwheel and the associated com- 


ponents but it would add a fair bit 
more to the cost and rarely would you 
ever need to wind 999 turns. 


How it works? 

Fig.1 shows the new circuit. The 
core ofthe circuit, involving IC1a, IC2 
& IC3, is similar to that in the June 
1997 issue. However, to make the cir- 
cuit programmable via decade switch- 
es, we have added four 4510 pre- 
settable up-down counters. 

Since many readers may not have 
seen the previous circuit, we will give 
a complete circuit description. As be- 
fore, the circuit can be divided into 
three sections: one controlling the 
duration of operation, one controlling 
the speed and direction of stepping 
and the third controlling the stepper 
motor drivers. Let's look first at the 
speed section, involving IC1a,a NAND 
Schmitt trigger configured as a clock 
pulse generator, 

With switch S1 in the STOP posi- 
tion, the output of IC1a is held high 
and there are no clock pulses into IC2, 
a 4017 decade counter. When S1 is 
moved to RUN, IC1a is enabled and it 
will begin to oscillate. Its output will 
be a square wave, the frequency of 
which is dependent on the value of 
the capacitor from its input, pin 2, to 
ground (0V) and the value of the re- 
Sistance between its output, pin 3, 
and input, pin 2. By including a 250ΚΩ. 
potentiometer in this path we can vary 
the frequency over a wide range. 

161479 square wave output clocks 
1С2 and causes each of its outputs 
(pins 3,2,4,7,10,1) to go high (+5V) in 
sequence, The output pulses from pins 
2 & 7 are fed via diodes D5 and D7 
(wired as an AND gate) and inverter 
IC1b to clock flipflop IC3a, while the 
outputs from pins 4 and 10 are fed via 
diodes D6 & D8 (another AND gate) 
and through ICic to clock flipflop 
IC3b. 

When IC2's pin 1 goes high, it resets 
IC2 via diode D1, after a slight delay 
introduced by the 10kQ resistor and 
.001uF capacitor. Thus one complete 
cycle of IC2 is actually four motor 
steps. 


Bridge drivers 

Before we describe the logic opera- 
tions any further, let's have a look at 
the stepper drivers. The type of step- 
per motor specified has two windings, 
designated here as MA and MB. Each 
winding is connected across a bridge 


1 PC board, code 10106981, 
112mm x 98mm. 

1 plastic instrument case, Jaycar 
HB-5910 or equivalent 

1 power transformer, Jaycar 
MM-2002 or equivalent 1 amp 
(T1) 

or 1 power transformer, Jaycar 
MM-2004 or equivalent 2 amp 
(T1) 

2 SPDT toggle switches (51,53) 

1 SPDT toggle switch (S7, 
optional) 

1 DPDT toggle switch (S2) 

2 BCD thumbwheel switches, 
Altronics S-3300 or equivalent 
(S4,S5) 

1 pair of end plates for above, 
Altronics S-3305 or equivalent 

1 250VAC mains switch (with 
indicator), Jaycar SK-0985 or 
equivalent (S6) 

1 IEC mains input socket (with 
fuseholder), Jaycar PP-4004 
or equivalent 

1 0.25А slow-blow 5mm x 20mm 
fuse 

1 IEC mains lead, Jaycar PS- 
4106 or equivalent 

1 6-pin connector, Jaycar PP- 
2024 or equivalent 


Semiconductors 

1 4093 quad NAND Schmitt 
trigger (IC1) 

1 4017 decade counter (IC2) 

1 4027 dual JK flipflop (IC3) 

4 4510 presettable up-down 
counters (104-107) 

1 781.05 voltage regulator 
(REG1) 

6 BC548 NPN transistors 
(01,06,07,012-014) 

4 BD680 or BD682 РМР 
Darlington power transistors 
(Q2,Q4,Q8,Q10) 

4 BD679 or BD681 NPN 
Darlington power transistors 
(03,05,09,011) 

8 13914 small signal diodes 
(D1-D8) 

1 1N4004 1A power diode 
(D9) 


of four transistors (ie, like a bridge 
rectifier in reverse) comprising Q2. 
Q3, Q4 & Q5 and 08. Q9. Q10 & Q11. 
We will first describe how winding 


1 1N4004 1A power diode (D10) 
or 

1 1N5404 3A power diode (D10) 

1 BR610 100V 6A bridge rectifier 
(BR1) 


Capacitors 

1 4700uF 25VW PC electrolytic 
1 4Τ0µΕ 25VW PC electrolytic 

1 100uF 16VW PC electrolytic 

1 10uF 25VW PC electrolytic 

1 0.22uF MKT polyester 

З 0.1uF monolithic ceramic (MC) 
2 0.1uF MKT polyester 

1.01uF MKT polyester 

2 .001uF MKT polyester 


Resistors (0.25W, 1%) 
З 100kQ 15 10kQ 
7 47ΚΩ 84.7kQ 


Miscellaneous 

1 knob for speed control 

1 1.6mm baseplate, 220mm x 
150mm 

4 6PK x 6mm self-tapping 
screws 

18 PC stakes 

1 4mm x 15mm screw 

2 4mm x 6mm screws 

5 4mm nuts 

4 4mm flat washers 

4 4mm toothed washers 

3 earth lugs 

4 3mm x 10mm threaded 
spacers 

11 3mm x 6mm screws 

13mm x 12mm screw 

3 3mm flat washers 

3 3mm star washers 

4 3mm nuts 

100mm rainbow cable 

red & black hookup wire 

tinned copper wire 


Note. While the Jaycar MM2004 
powertransformeris shownintheir 
catalog as having identical output 
voltages to the MM2002, the one 
we were supplied with only had 
6V, 9V, 12V and 15V taps. These 
voltage taps are probably 
satisfactory for this project. 


MA is driven; the drive to MB is iden- 
tical. 

Assume pin 1 of IC3a is high and 
therefore its complement, pin 2, will 
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4 riga (facing page): the heart of the 
circuit is formed by oscillator IC1a, 
decade counter IC2 and dual JK 
flipflop IC3 and these control the 
direction and speed of the stepper 
motor. Counters IC4, IC5, IC6 and IC7 
control the number of steps. 


be low. Pin 1 will turn Q1 & Q5 on, 
and Q2 will be turned on, as well. Q6, 
Q3 & Q4 will be turned off. Therefore 
current will flow through motor wind- 
ing MA via Q2 & Q5. When IC3a is 
toggled, pin 1 will go low and pin 2 
will go high. This will turn off those 
transistors which were on and turn 
Q3, Q4 and Q6 on. Current will now 
flow through MA in the other direc- 
tion, via Q4 & Q3. A similar sequence 
occurs with flipflop IC3b and the mo- 
tor winding MB. 

This sequence of voltage and cur- 
rent reversals causes the motor to step. 
The reversing switch, S2, is wired to 
the MB winding and reverses the di- 
rection of the current relative to MA, 
causing the motor to change its direc- 
tion of rotation, 

The resistor and capacitor from pins 
4 & 12 of IC3 reset these flipflops at 
power-up, ensuring the motor will al- 
ways rotate in a known direction. 

To recap so far, the motor is started 
by S1, the speed is varied by VR1 and 
the direction (selected while the mo- 
tor is stopped) is set by S2. 


Revolution counter 


To count the number of revolutions 
of the motor we first need to know 
whether we are driving a 1.8 or 7.5 
degrees per step unit. A 7.5 degree 
motor takes 48 steps per revolution 
while a 1.8 degree unit has to make 
200 steps. 

The steps are counted by IC4 and 
1С5 which are arranged as presettable 
dividers. Each time IC2 completes one 
cycle and resets itself via its pin 1 
output (as previously described) this 
pulse also clocks the dividers. But we 
are getting slightly ahead of ourselves. 

When 51 is moved to RUN, the low 
to high voltage transition on its com- 
mon pin is coupled through the .01uF 
capacitor to the preset enable inputs 
(pin 1) of IC6 & IC7 and via diode D4 
to 104 & IC5. This loads the BCD value 
which is present at the "P" inputs into 
each counter. 

1Са has P1 (bit 1) tied high and a 
jumper to pull P3 (bit 4) high. This 


Fig.2: this is the component layout for the PC board. It also shows the 
wiring for the optional switch (S7) to take the place of jumpers J1 & J2. 
This will allow easy switching between 1.8 and 7.5 degree steppers. 


will give a division of 10 or 50. Simi- 
larly, ІС5 is able to divide by 0 or 2. By 
using the appropriate link we can di- 
vide by 12 (10+2) or 50 (50+0). This, 
together with the four steps provided 
by IC2, makes up one complete revo- 
lution for each type of motor. 

So each time counters IC4 and IC5 
count down to zero, pin 7 of IC4, 
which is normally high, will go low, 
momentarily turning Q13 off. This 
transistor is normally held on by the 
47kQ resistor at its base. The positive- 
going pulse at its collector reloads the 
preset count into IC4 and 105 through 
diode D3 and also applies a clock 
(count down) pulse to IC6 and IC7. 


Thumbwheel setting 

Thus, IC4 and 105 continuously 
count down and after each full revo- 
lution of the motor they are preset by 


transistor Q13 which also clocks IC6 
and IC7. These are also presettable 
down counters. When 81 is moved to 
RUN, they are loaded with the value 
set on the thumbwheel switches as 
described earlier. 

After the preset number of revolu- 
tions has occurred, pin 7 of IC6 will 
go low, turning transistor Q14 off. This 
allows its collector to go high, hold- 
ing IC2 reset through D2. With no 
drive pulses from IC2 the motor will 
stop. 

To make the controller as flexible as 
possible we have added a MODE 
switch, S3, which we have called the 
PRESET/CONTinuous switch. In the 
CONT position, the motor will run 
continuously while S1 is set to RUN. 
Conversely, in the PRESET position, 
the motor will turn for the number of 
revolutions set on the thumbwheels 
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Fig.3: use this diagram to complete the wiring from the PC board to the front 
and rear panels and to the mains transformer. 


and then stop. Switching to STOP then 
RUN will rotate the motor again for 
the same number of preset revolu- 
tions. 

Thus, by setting the thumbwheels 
to 75 and running the motor for three 
cycles, it would rotate it for 225 revo- 
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lutions. 


Assembling the PC board 


The circuitry for the new Stepper 
Motor Controller is accommodated on 
a PC board which measures 113 x 
99mm and is coded 10106981. The 


component layout for the board is 
shown in Fig.2. 

The first step in assembly is to in- 
spect the board for etching faults or 
open circuit tracks. The tracks between 
IC pads should be checked with a 
multimeter to ensure they are not 
shorting to the pads. 

Begin by inserting and soldering 
the 15 links. Then continue by fitting 


This view inside the case shows the wiring to the PC board and to the mains 


decade switches. 


the resistors, capacitors, diodes, tran- 
sistors and ICs, Add the components 
a few at a time, soldering and cutting 
the leads as you go. Double check the 
direction of diodes and capacitors be- 
fore you solder them in, 

We have specified a choice of two 
types for diode D10 in the parts list. If 
you are using a low current motor you 
can use a 1N4004 diode type but if the 
motor coils are going to draw around 
1A or more then the type 1N5404 
should be fitted. The power trans- 
former we have specified will readily 
supply the higher current. 

Once the PC board assembly is com- 
plete, it’s time to drill the front and 
rear panels as well as the baseplate. 

The easiest way to cut the required 
rectangular holes in the plastic panels 
is to mark the cutout on the rear with 
a scriber, then using a hammer and a 
sharp chisel, outline them from the 
back. When the panel is turned over 


transformer and front-panel. Note the rainbow cable that's used to wire the 


you can see the hole outline and it can 
be readily chiselled from the front. 

After mounting all the hardware you 
can begin the wiring, as shown in the 
diagram of Fig.3. 

You will see that there are four wires 
shown dotted on the PC board. These 
are run under the PC board to keep the 
heavy motor currents away from the 
digital circuitry. 

We used a short length of rainbow 
cable to wire the thumbwheels as there 
are nine wires and it is easy to get 
them mixed up if they are all the same 
colour. The wires from the tens switch 
(S4) go to IC6, while those from the 
units switch (S5) go to IC7. The dia- 
gram of Fig.3 shows the wiring de- 
tails. 

Make sure you sleeve and heat- 
shrink all the connections to the mains 
switch (S6), power transformer and 
the mains input socket. A large sleeve 
should also be fitted right over the IEC 


socket for added safety. Note that the 
leads to the mains switch should also 
be sleeved in heatshrink tubing for 
some distance as shown in the above 
photo, so that the mains wiring can- 
not possibly come adrift. Alternatively, 
you can use cable ties to securely bind 
the mains wiring. 

We also recommend that the case of 
the pot be earthed to the baseplate — 
see Fig.3. 

We have made the mains connec- 
tions to the transformer fairly inacces- 
sible, as they are quite difficult to 
sleeve adequately. 

We have used a power transformer 
with a multi-tapped secondary to ca- 
ter for the wide range of stepper mo- 
tors which are available. The 6.3V or 
7.5V tap should be suitable for most 
5V single winding motors and the 8.5V 
or9.5V tap will drive 5V centre-tapped 
motors (where the tap is not being 
used), or 12V motors without tapped 
windings. 

The higher voltage taps will allow 
you to add a resistor in series with 
each winding to obtain higher torque 
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The rear panel carries the IEC mains input socket (with fuseholder) plus a 6-pin 


output connector for the stepper motors. 


without ex ive current flowing, or 
even run the somewhat rare 24V step- 
pers. 


Testing 

Itis wise to check the 240VAC mains 
wiring with a multimeter before ap- 
plying power, You should read zero 


ohms from the earth pin on the IEC 
socket to the metal base plate. When 
the mains switch is off there should 
be an extremely high resistance be- 
tween the Active and Neutral pins but 
when the switch is turned on, the 
reading should drop to around 60- 
70Q which represents the resistance 


You can use this Universal Stepper Motor Controller to drive a range of stepper 
motors for a preset number of revolutions in the forward or reverse direction at 
a speed which can be varied 
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of the transformer primary winding. 
A reading of around 1-20 is bad nev 
Fix the problem! If the reading sta’ 
very high you have either mixed up 
the switch wires or forgotten to fit the 
fuse. 

You will have to determine the volt- 
age necessary for the motor you plan 
to use and connect the bridge rectifier 
to the appropriate tap on the power 
transformer. Leave the motor un- 
plugged at this stage. Plug the mains 
lead into the IEC socket, turn on the 
front panel POWER switch and then 
plug the 3-pin mains plug into a power 
point. 

Turn the mains on, checking that 
the power indicator in the front panel 
switch lights. Ifnot, turn the mains off 
immediately, remove the 3-pin plug 
from the power point and recheck all 
your mains wiring. 

Once the indicator is working you 
should measure the voltage at the 
4700µΕ capacitor. It should be roughly 
1.5 times the AC tap voltage you se- 
lected. Next, measure the voltage be- 
tween pins 7 and 14 of IC1. This should 
be 5V +5%. This voltage should also 
be present at pin 16 of each of the 
other ICs, while keeping the meter’s 
negative lead on pin 7 of IC1 

The phasing for 1.8 degree steppers 
appears to be black to pin 1 on the rear 
connector, red to pin 2, white to pin 5 
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Fig.4: above is the full-size etching pattern for the PC board, while 
at right is the full-size front panel artwork. 


and green to pin 6. This will rotate the motor to agree with the 
front panel switch. If your stepper has different colours, use your 
multimeter (switched to Ohms) to find the wire pairs and connect 
one pair to pins 1 & 2. Poke the other wires into pins 5 & 6 and 
swap them if the motor runs in the wrong direction. Once they are 
correct you can fit the pins and push them into the plug. 

Mineba stepper motors (available from Jaycar) are 7.5 degrees 
per step and are wired with brown - pin 1, red - pin 2, yellow - pin 
5 and orange - pin 6. 

If you want to run different steppers at different times, you will 
need a wired plug for each one. Alternatively, you could wire the 
stepper up to a 4-way insulated terminal block (as shown in one 
the photos) and then wire that up to the 6-way plug. 

If you want to frequently change between 1.8 or 7.5 degree 
steppers, it may be desirable to wire up a switch to take the place 
of jumpers J1 & J2. We have shown the wiring for this optional 
switch (S7) in the PC board layout diagram of Fig.2 


Fault finding 

If you are careful with your assembly and check thoroughly as 
you proceed, everything should work, but if bad luck intervenes, 
you will have do some fault-finding with your multimeter. 

If you turn the speed control to minimum and trace the clock 
pulses through the circuit an analog or digital multimeter set to 
read 5V will jump around if the clock pulses are present, but give 
a steady reading if no clock is present. 

Pin 3 of IC3 should continuously alternate between ground 
(ΟΥ) and +5V. IC2 pins 2, 4, 7 & 10 should sit at ground and swing 
to +5V sequentially. Pins 1, 2, 3, 13, 14 & 15 of IC3 should 
alternate between ground and +5V. sc 
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In this concluding article in the series on the 
Protopower 16 Command Control system we 
describe the wiring of the handheld throttles 
and the control panel. The handheld throttles 
may be wired with or without inertia and 
may have provision for *double-heading". 


Design by BARRY GRIEGER 


The circuit of the basic handheld 
throttle is very simple and is shown in 
Fig.1 on the facing page. It uses a 
single-pole double-throw (SPDT) 
switch (S1), a 10kQ linear potentiom- 
eter and requires just four wire con- 
nections back to the control panel. 

Three of those connections come, 


via the control panel, from the termi- 
nal strip on the encoder board: For- 
ward (+1.2V), Reverse (+8.8V) and 
Stop (+5V). The fourth wire is the 
Output (wiper) connection from the 
10kQ linear potentiometer. 

The Forward and Reverse wires go 
to the outside terminals of the SPDT 


switch. Our prototype handheld throt- 
tles used miniature slide switches but 
they could just as easily have been 
miniature toggle or rocker switches 
instead. The moving contact of the 
SPDT switch is connected to one side 
of the 10kQ potentiometer. 

The prototype throttles were wired 
up in the smallest practical plastic 
boxes using 6-core flexible cable. Don't 
use telephone cable here by the way 
because each of the six wires is solid 
core and with the amount of flexing 
that can be expected on throttle ca- 
bles, you can expect wire breakages. 

Any cable you use to wire up the 
handheld throttles must have multi- 
strand cores, to allow it to flex. You 
can use 4 or 6-core cable, shielded or 
unshielded, just as long as it can take 
a lot of flexing. Ignore this point and 


Run your model railway with 


COMMAND 
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you will be giving yourself a lot of 
headaches in the future. 

Make the throttle cables as long as 
seems necessary but typically, a length. 
ofabout 1.5 metres or so will probably 
be adequate; any longer and it will be 
prone to tangling or tripping you up. 
Terminate the free end of the cable in 
a 5-pin DIN plug. You can use what- 
ever method of termination to the DIN 
plug you like but it must be consistent 
for all plugs and sockets. 

We suggest using pins 1 & 3 for the 
Forward and Reverse connections, pin 
2 for the Stop connection and pin 4 
for the output connection. 

The number of throttles you will 
need depends on the number of peo- 
ple who are expected to operate the 
layout at any one time. Typically, we 
expect that most layouts will need 
three or four handheld throttles but 
you could have up to 16, one for each 
channel on the system. In practice 
though, we think that having any more 
than about six people operating loco- 
motives on the layout at one time 
would be unwieldy. 


Inertia throttle 


While the simple throttle of Fig.1 
will suffice for many users, some read- 
ers will want a handheld throttle with 
built-in inertia, or momentum, as it is 
sometimes referred to in model rail- 
way magazines. In effect, the inertia 
circuit simulates the enormous mass 
of a real train and therefore only al- 
lows the train to accelerate or deceler- 
ate very gradually. 

Fortunately, inertia can be incorpo- 
rated very simply with the addition of 
two capacitors and a resistor, as shown 
in the circuit of Fig.2. As you can see, 
the voltage from the potentiometer's 
wiper connection is fed through a 
10kQ resistor to a pair of 470µΕ elec- 
trolytic capacitors connected back to 


back. This gives a resultant capaci- 
tance of 235uF and this provides a 
delay whenever the throttle setting is 
increased or decreased. 

The two electrolytic capacitors are 
connected back to back to provide a 
bipolar capacitor, which is necessary 
because the forward/reverse switch 
can cause the voltage polarity across 
the composite capacitor to be either 
positive or negative. 

By the way, if you find that the 
amount of inertia provided is not 
enough, you can increase it by dou- 
bling both capacitors, from 470µΕ to 
1000µΕ. Alternatively, you can get a 
similar result by increasing the 10kQ 
resistor to 22kQ. 

In other respects the wiring of the 
inertia throttle is exactly the same as 
for the simple throttle of Fig.1. 


Switchable inertia & braking 


While inertia adds realism to op- 
eration, it can be a drawback in shunt- 
ing manoeuvres so it is worth havinga 
switch to switch the inertia in or out. 
The circuit to do this is shown in 
Fig.3 and the inertia switch is S2. 
Note the 470kQ resistor across S2. 
This is to keep the inertia capacitor 
charged to the current throttle setting 
so that if you inadvertently switch 
inertia in while running, there is less 
of a change to the train velocity. 

And yes, we reckon that some peo- 
ple will want locomotive braking as 
well and this is just a further refine- 
ment on the circuit — see Fig.4. Here, 
we switch a 2.2kQ resistor across the 
back-to-back 470µΕ capacitors using a 
pushbutton switch, S3. Each time the 
pushbutton is pressed, the capacitors 
are discharged via the 2.2ΚΩ resistor 
and the train comes to a stop. 

The value of 2.2ΚΩ is chosen as a 
compromise between realism and 
safety. In reality, trains just cannot 
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Fig.1: this is the basic throttle 
circuit providing just speed 
(VR1) and direction (S1). 
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Fig.2: this throttle incorporates 
inertia with the two back-to- 
back electrolytic capacitors. 


come to a rapid stop but in model 
practice, when you apply the brake 
you may want the train to come to a 
stop in a short distance to avoid a 
collision or over-running points, etc. 
Naturally, you can increase the sever- 
ity of braking by reducing the value of 
the 2.2kQ resistor. 

Note that if you apply the brake and 
leave the throttle setting unchanged, 
the loco will not come to a full stop. In 
effect, it would be like applying the 
brakes on a real locomotive but still 
keeping the engine going — not very 
realistic! So for the train to come to a 
full stop, you need to apply the brake 
and reduce the throttle setting to zero. 

In normal operation, if the greatest 
realism is to be achieved, we expect 
that the brake will only be used in an 
emergency stop. At other times, the 
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adding switch S2 and a 470kO. 
resistor to Fig.2 allows the inertia to be 
switched out which can be handy when 
you are doing shunting manoeuvres. 


Fig.4: switch S3 adds braking. When S3 is 
pressed it discharges the inertia capacitors but 
the throttle (VR1) should be wound back to allow 
the locomotive to come to a full stop. 


train will be accelerated or deceler- 
ated to a stop with the inertia circuit 
switched in. 


Double-heading throttle 


Double-heading of locomotives pre- 
sents a problem for a Command Con- 
trol system since effectively you need 
a handheld throttle for each locomo- 
tive. That becomes a little tricky, as 
you might imagine trying to juggle 
two controls, and is doubly inconven- 
ient (pun intended) if you want one of 
the locomotives to run in reverse. 

How do you do it? Fortunately, it is 
quite easy and all you need is a “dou- 
ble-heading" throttle which uses a 


dual-ganged 10kQ linear potentio- 
meter. This throttle circuit is shown 
in Fig.5. You will notice that it is 
essentially a doubled-up version of 
Fig.1 but the slide switch reverses the 
voltage to the second section of the 
pot, VR1b. Essentially, we send a for- 
ward and reverse command to the 
locos simultaneously, from a single 
throttle. 


Why reverse the loco? 

Old hands at railway modelling will 
probably be puzzled by the need to 
reverse one locomotive of the pair 
when double-heading, so it needs 
some explanation. First, we should 


This throttle has been wired for double heading a pair of locomotives and uses 
the circuit of Fi; 
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comment that if you are double head- 
ing you can run both locomotives 
head-to-tail, in which case both will 
be running in the same direction and 
there is no reason to reverse one of the 
locos. 

But if you want to run the pair of. 
locomotives "tail to tail" as is often 
done in "full size" trains, then the 
second locomotive of the pair must 
run in reverse and it must receive a 
throttle signal to tell it to do so, This is 
where the old hands may be puzzled 
because they will be aware that if you 
pick up a model locomotive off the 
track, swap it end for end and then 
put it down on the track again, it will 
continue to run in the same direction 
as before. That is because, in a con- 
ventionally wired layout, the track 
polarity determines the direction of 
motion; swap the track polarity and 
the loco will reverse. 

However, in a Command Control 
system the track pol 
and the track voltage does not vary 
either. The only way that the locomo- 
tive can change direction is for it to 
get an appropriate throttle forward/ 
reverse signal. So if you pick up a 
locomotive in a Command Control 
system, swap it end for end and then 
place it down on the track again, it 
will head off in the opposite direc- 
tion! So now you should be clear as to 
why a "double-heading" throttle needs 
a dual-ganged pot and is wired as 
shown in Fig.5. 

Notethatthe forward/reverse switch 
is now a double-pole type (ie, DPDT) 
but most slide switches tend to be this 
variety anyway. When you are wiring 


This prototype control panel has eight DIN sockets to let eight single or double- 
heading handheld throttles to be used simultaneously. The row of RCA sockets 


along the bottom corresponds to the 16 channels of the 


stem. Associated with 


each DIN socket are two RCA sockets wired to pins 4 & 5. The DIN sockets are 


connected via patch cords to the wanted RCA input channel. 


the 5-pin DIN plugs for the double- 
heading handheld throttle, we sug- 
gest an extension of the convention 
outlined above: Pin 1, Forward; Pin 3, 
Reverse; Pin 2, Stop; Pin 4, Forward 
Output (lead loco) and Pin 5, Reverse 
Output (trailing loco). 

Naturally, the refinements of iner- 
tia and braking can be added to the 
circuit of Fig.5 but the wiring does 
tend to become a little busy. The pho- 
tos of the wiring in one of the handheld 
prototype throttles actually shows the 
“double heading” circuit used in Fig.5. 

Finally, if you are going to run a 
permanent double-heading locomo- 
tive lash-up, then the easiest way is to 
set both locomotive decoders to the 
same channel and then you can use a 
simple throttle as per Fig.1 or its vari- 
ants. Note that in any double-heading 
locomotive lash-up, both locos should 
ideally be the same and have the same 
motors, gearing and so on, so that 
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their speeds will always be matched 
for any given throttle setting. 


Control panel 

The above photo shows a blue con- 
trol panel with two handheld throt- 
tles plugged in. The prototype control 
panel has eight DIN sockets to let eight 
single or double-heading handheld 
throttles to be used simultaneously. If 
you want more, the panel will have to 
beextended orthe DIN sockets squash- 
ed more closely together. 

Also arrayed on the control panel is 
a large number of RCA sockets. Along 
the bottom of the panel is a row of 16 
RCA sockets and these correspond to 
the 16 channels of the Protopower 16 
Command Control system. Each one 
of these RCA sockets is wired to the 
16-way cable connecting to the en- 
coder board. 

Then you will notice that there are 
two RCA sockets associated with each 


OFORWARD. Fig.5: a dual- 
ganged potentio- 
meter (VR1a/ 
VRib) and a 
DPDT switch (S1a/ 
510) allow two 
locos to be 
controlled in a 
double-heading 
lash-up. 
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of the eight DIN sockets. Each pair of 
RCA sockets is wired to pins 4 & 5 of 
the associated DIN socket so they rep- 
resent the throttle outputs for the 
handheld control. Now, here is the big 
question: how is the connection made 
between each of the RCA throttle out- 
puts and the 16 RCA throttle inputs to 
the encoder board? The answer is quite 
simple: you need RCA to RCA plug 
patch cords. 

So the way each handheld throttle 
is assigned to a particular channel is 
merely to connect a patch cord be- 
tween the throttle output and the 
wanted input channel, Simple! 

If you want to run eight throttles 
and have them all with the possibility 
of double-heading, then you will need 
at least 16 RCA to RCA patch cords 
and they will need to be long enough 
to reach from one end of the control 
panel to the other, in order to provide 
for any throttle to go to any channel. 
Or you could make things a little ti- 
dier by making some patch cords long 
and some short although that will 
probably limit your flexibility. 

As well as the 16-way ribbon cable 
to the encoder PC board, the control 
panel will need three wires going back 
from the DIN sockets to the Forward 
(+1.2У), Reverse (+8.8V) and Stop 
(+5V) connections on the encoder 
board. 

Since each layout will have its own 
features, we have not provided a wir- 
ing diagram. Depending on your pref- 
erences, the control panel could be 
combined with the other control gear 
for your layout — lighting, points 
switching and so on. Havefun! SC 
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Index To Volume 4, 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V ВА Power 
Supply, Pt.1; Baby Room Monitor/FM Transmitter; Experiments 
For Your Games Card, 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch 
For Car Radiator Fans; Coping With Damaged Computer Directo- 
Ties; Guide Valve Substitution In Vintage Radios. 


‘April 1992: IR Remote Control For Model Railroads; Differential 
Input Buffer For CROs; Understanding Computer Memory; Align- 
ing Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Electronic Doorbell, Bat- 
tery Eliminator For Personal Players; Infrared Remote Control For 
Mode! Railroads, Pt.2; Aligning Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1: Video Switcher 
For Camcorders ἃ VCRs; IR Remote Control For Model Railroads, 
РЫЗ: 15-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


‘August 1992: An Automatic SLA Battery Charger; Miniature 1.5V. 
To 9V DC Converter; 1kW Dummy Load Вох For Audio Amplifiers; 
Troubleshooting Vintage Radio Receivers; MIDI Explained, 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi- 
Sector Home Burglar Alarm, PL2; Mini Amplifier For Personal 
Stereos; A Regulated Lead-Acid Battery Charger 


denar 1993: Fee Power AM Rao Transmiter: High pua 
LED Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave 
Inverter, PLA; Speed Controller For Electric Models, Ρίϑ. 


February 1993: Three Projects For Model Railroads: Low Fuel 
indicator For Cars, Audio Leve/VU Meter (LED Readout); An. 
Electronic Cockroach; 2kW 24VDC To 240VAC Sinewave Inver, 


‘Security Camera: Reaction Trainer, Audio Mixer 
24-Hout Sidereal Clock For Astronomers. 


р 1968: Solar-Powered Elec Fence, Audio Power Meler; 
iree-Function Home Weather Station; 12VDC Το 70VDC Con- 
verter; Digital Clock With Battery Back-Up. 


May 1993: Nicad Cell Discharger; Build The Woofer Stopper, 
‘Alphanumeric LCD Demonstration Board; The Microsoft Windows 
Sound System; The Story of Aluminium, 
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| Enclosed is my cheque/money order for $. or please debit my: О Bankcard О Visa Card О Master Card I 

Ι Τ Note: all prices include post & packing | 

| Семе | || porajana Australia (by return mail) 1 
NZ & PNG (airmail) | 

| Signature Card expiry date. /. Overseas (airmail) .. | 

Мате Phone No (. Detach and mail to: 

l PLEASE PRINT ) Silicon Chip Publications, PO Box 139, 

l stroot Collaroy, NSW, Australia 2097. 

1 Or call (02) 9979 5644 & quote your credit card 

Ι Suburb/town Postcode details or fax the details to (02) 9979 6503. 
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June 1993: AM Radio Trainer, Р11; Remote Control For The 
Woofer Stopper; Digital Voltmeter For Cars; A Windows-Based 
Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 

Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Win- 

боме Based Logic Analyser, PL2 Antenna Taners- Why They Are 
se 


‘August 1993: Low-Cost Colour Video Fader, 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock: Southern Cross Z80- 
Based Computer; A Look At Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger: 

Stereo Preamplifier With IR Remote Control, Pt1; In-Circuit Tran- 

Sister Tester; А «SV to «18V DC Converter; Remote-Controied 
гоа. 


October 1993: Courtesy Light Switch-Otf Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, PL. 


November 1993: High Efficiency Inverter For Fluorescent Tubes: 

Stereo Preamplifier With IR Remote Control, Pt.3; Siren Sound 

Generator; Engine Management, Pt.2; Experiments For Games 
ards, 


December 1993: Remote Controller For Garage Doors: LED Stro- 
boscope; 25W Amplifier Module: 1-Chip Melody Generator; Engine 
Management, Pt.3; Index To Volume б. 


κος γε ον. δν 
lator For Solar Panels; Printer Status Indicator: Mini Drill Speed 
Controller; Stepper Motor Controller; Active Filter Design; Engine 
Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; ЗА 40V Adjustable Power 
Supply; Engine Management, Pt.5; Airbags ~ How They Work. 


Mareh 1994: Inteligent IR Remote Controller, SOW 9679) 
Audio Ampltier Module; Lee Crossing Detector For Mode Raik 
Ways; Voice Activated Switch For FM Microphones; Simple LED 
Chaser; Engine Management, Pt.6. 


ril 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Pream- 
blifier; Digital Water Tank Gauge; Engine Management, Pt 7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance 
Metal Locator: Multi-Channel Infrared Remote Control; Dual Elec- 
tronie Dice; Simple Servo Driver Circuits; Engine Management, 
Pt.8; Passive Rebroadcasting For TV Signals, 


une 1994: DN GSON Moslet plier Modul A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, Р1.9. 


July 1994: Bulld A 4-Bay Bow-Tie UHF Antenna; PreChamp 2- 
Transistor Preamplifier: Steam Train Whistle & Diesel Horn Simu- 
lor Portable GV SLA Battery Charger: Electronic Engine Manage- 
ment, Pt. 


August 1994: High-Power Dimmer For Incandescent Lights; 
roprocessor-Controlled Morse Keyer: Dual Diversity Tuner For 
FM Microphones, Pt.1; Nicad Zapper; Engine Management, PTT 


September 1994: Automatic Discharger For Nicad Battery Packs; 
Minox Vole Operates Relay; mage end Night Viewer ΑΝ 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2: Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail 

Variable Power Supply Buil A Talking Headlight Reminder. Elec- 
luorescent Lights; Build A Temperature Control- 

lectronic Engine Management, PL 13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanu- 
meric Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad 
Discharger (See May 1993): Anti-Lock Braking 
Plot Patterns Direct To PC Boards. 


‘December 1994: Dolby Pro-Logic Surround Sound Decoder, Pt 1; 
Easy-To-Build Car Burglar Alarm; Three-Spot Low Distortion 
Sinewave Oscillator: Clifford — А Pesky Electronic Cricket; Remote 
Control System for Models, Pt.1; Index to Vol 7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches: Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Control; Stereo Microphone Preamplifier,The 
Latest Trends In Car Sound; Pt.1. 


February 1995: 50-Watt/Channel Stereo Amplifier Module: Digital 
Effects Unit For Musicians, 6-Channel Thermometer With LCD 
Readout; Wide Range Electrostatic Loudspeakers, Pt.1; Oil Change 
Timer For Cars; The Latest Trends In Car Sound; PL2; Remote 
Control System For Models, Pt.2. 


March 1995: 50 Watt Per Channel Stereo Amplifier, PL1; Subcarrier 
Decoder For FM Receivers, Wide Range Electrostatic Loudspeak- 
ers, PLZ.IR illuminator For CCD Cameras; Remote Control System 
For Models, Pt.3; Simple CW Filter 


April 1995: FM Radio Trainer. PL-T; Photographic Timer For Dark- 
Tooms; Balanced Microphone Preamp. ἃ Line Fitter: SOW/Channel 
‘Stereo Amplifier. PL2. Wide Range Electrostatic Loudspeakers, 
РЕЗ; 8-Channel Decoder For Radio Remote Control. 


May 1995: What To Do When the Battery On Your PC's Mother- 
board Goes Fiat; Build A Guitar Headphone Amplifier: FM Radio 
Trainer, Pt.2: Transistor/Mosfet Tester For DMMs; A 16-Channel 
Decoder For Radio Remote Control: Introduction to Satelite TV. 


June 1995: Build A Satelite TV Receiver; Train Detector For Model 
Railways: 1W Audio Amplifier Trainer. Low-Cost Video Security 
System; Multi-Channel Radio Control Transmitter For Models, 
PLA; Build A $30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
‘Single Track (Incl Lights & Sound); Setting Up A Satelite TV 
Ground Station; Build A Reliable Door Minder (Uses Pressure 
‘Sensing); Adding RAM To A Computer. 


‘August 1995: Fuel Injector Monitor For Cars: Gain Controlled 
Microphone Preamp; Audio Lab PC Controlled Test Instrument, 
Pi: Mighty-Mite Powered Loudspeaker; How To Identify IDE 
Hard Disc Drive Parameters. 


‘September 1995: Keypad Combination Lock: The Incredible Vader 
Voice; Railpower Mk-2 Walkaround Throttle For Model Railways, 
РЫЛ; Jacob's Ladder Display; The Audio Lab PC Controlled Test 
Instrument, PL2. 


Седова 1995: Geiger Counter. -Way Bass Rex Loudspeaker 
‘System; Railpower Mk.2 Walkaround Throttle For Model Railways, 
PL2; Fast Charger For Nicad Batteries; Digital Speedometer & Fuel 
Gauge For Cars, РІЛ. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The BOM Amateur Band, Ρι 1: PIR Movement Detector 
Dolby Pro Logic Surround Sound Decoder Mk2, Pt.1; Digital 
‘Speedometer & Fuel Gauge For Cars, Pt 2. 


December 1995: Engine Immobiliser, 5-Band Equaliser, CB 
‘Transverter For The 80M Amateur Band, Pt.2: Subwoofer Control- 
ler; Dolby Pro Logic Surround Sound Decoder Mk22, Pt.2; Knock 
‘Sensing in Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic 

Card Reader: Build An Automatic Sprinkler Controller; ЇН Remote 

Control For The Ralpower Mk 2: Recharging Nica Batteries For 
ong 


February 1996: Three Remote Controls To Bulld: Woofer Stopper 
M2; 10-Minute Kill Switch For Smoke Detectors; Basic Logic 
Trainer; Surround Sound Mixer ἃ Decoder, Pt.2: Use your PC As A 
Reaction Timer. 


March 1996: Programmable Electronic Ignition System: Zener 
Diode Tester For DMMs; Automatic Level Control For PA Systems: 
20ms Delay For Surround Sound Decoders; Multi-Channel Radio 
Control Transmitter; Pt.2; Cathode Ray Oscilloscopes, РІ 


April 1996: Cheap Battery Refills For Mobile Telephones: 125W 

Power Amplifier Module; Knock Indicator For Leaded Petrol En- 

ines; Multi-Channel Radio Control Transmitter; PL3; Cathode Ray 
iloscopes, Pt 2. 


May 1996: Upgrading The CPU In Your PC; Build A High Voltage 
Insulation Tester, Knightrider Bi-Directional LED Chaser, Simple 
Duplex Intercom Using Fibre Optic Сазе. Cathode Ray Oscilo- 
scopes, Pt: 


une 1996: BassBox CAD Loudspeaker Software Reviewed: Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester 
For Your DMM; Automatic 10A Battery Charger. 


July 1996: Installing a Dual Boot Windows System On Your PC; 
Build A VGA Digital Oscilloscope, Pt.1: Remote Control Extender 
For VCRS; 2A SLA Battery Charger, 3-Band Parametric Equaliser: 
Single Channel 8-bit Data Logger. 


‘August 1996: Electronics on the Internet: Customising the Win- 
dows Desktop. Introduction to IGBTs: Electronic Starter For luores- 
cent Lamps; VGA Oscilloscope, PL2: 350W Amplifier Module, 
Masthead Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt 4. 


September 1996: VGA Oscilloscope, PL 3: IR Stereo Headphone 
Link, Pt.1; High Quality PA Loudspeaker, 3-Band HF Amateur 
Radio Receiver; Feedback On Programmable Ignition (see March 
1996]; Cathode Ray Oscilloscopes, PLS. 


‘October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer, 600W DC-DC Converter For Car Hifi 
‘Systems, Pt.1; IR Stereo Headphone Link, P2: Multi-Media Sound 
‘System, Pt; Multi-Channel Radio Control Transmitter, РІЗ. 


November 1996: Adding A Parallel Port To Your Computer; 8- 
Channel Stereo Mixer, PL1; Low-Cost Fluorescent Light Inverter; 
How To Repair Domestic Light Dimmers: Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Р12. 


December 1996: CD Recorders - The Next Add-On For Your PC; 
Active Fier Gieans Up GW Reception; Fast Clock For Raihvay 
Modellers; Laser Pistol & Electronic Target: Build A Sound Level 
Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Control Panel For 
Multiple Smoke Alarms, Р11; Build A Pink Noise Source (For 


‘Sound Level Meter Calibration}; Computer Controlled Dual Power 


Supply, PL1; Digi-Temp Monitors Eight Temperatures. 
February 1997: Cathode Ray Oscilloscopes, PL6; PC-Controlled 
Moving Display; Computer Controlied Dual Power Sup- 


ply, PL2: Alert-A-Phone Loud Sounding Alarm; Control Panel For 
Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic 
Power РА Απρ (758). Signaling & Lighting For Model 
Railways: Build A Jumbo LED Clock; Audible Continuity Tester; 
Cathode Ray Oscilloscopes, PL7. 


‘April 1997: Avoiding Win9S Hassles With Motherboard Upgrades; 
Simple Timer With No ICs; Digital Voltmeter For Cars; Loud- 
‘speaker Protector For Stereo Amplifiers; Model Train Controller; A 
Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Windows 95 — The Hardware Required; Teletext De- 
‘coder For PCs; Build An NTSC-PAL Converter, Neon Tube Modula- 
tor For Light Systems: Trafic Lights For A Model Intersection; The 
Spacewriter ~ It Writes Messages In Thin Air; A Look At Signal 
Tracing; thode Ray Oscilloscopes, PL8. 


June 1997: Tuning Up Your Hard Disc Drive; PC-Controlled Ther- 
mometer/Thermostat; Colour TV Pattern Generator, Pt.1; Build An. 
AudiofRF Signal Tracer; High-Current Speed Controller For 12V/ 
24V Motors; Manual Control Circuit For A Stepper Motor; Fail-Safe 
‘Module For The Throttle Servo; Cathode Ray Oscilloscopes, Р1.10. 


July 1997: infrared Remote Volume Control; А Flexible Interface 
Card For PCs; Points Controller For Model Railways: Simple Square/ 
Triangle Waveform Generator; Colour TV Pattern Generator, Pt.2: 
An In-Line Mixer For Radio Control Receivers; How Holden's 
Electronic Control Unit works, РТ 


‘August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC 
Card For Stepper Motor Control; Remote Controlled Gates For 
Your Home; How Holden's Electronic Control Unit Works, Pt.2. 


September 1997: Mult-Spark Capacitor Di Ignition; 500W 
Audio Power Amplifier, P12: A Video Security System For Your 
Home; PC Card For Controlling Two Stepper Motors; HIFI On A 
Budget; Win95, MSDOS.SYS & The Registry. 


10А 240VAC Motor Speed Control- 
fig Tester, Ragulated Supply For 
Relocating Your GD- 

jerstanding 


November 1997: Heavy Di 
ler, Easy-To-Use Cable & 
Darkroom Lamps; Build A Musical Doorbel 
ROM Drive; Replacing Foam Speaker Surrounds; Unc 
Electric Lighting PL 1. 


December 1997: A Heart Transplant For An Aging Computer; Bulld 
A Speed Alarm For Your Саг, Two-Axis Robot With Grip 
Loudness Control For Car Hifi Systems; Stepper Motor Driver With 
Onboard Buffer; Power Supply For Stepper Motor Cards; Under- 
standing Electric Lighting Pt2; Index To Volume 10. 


January 1998: Build Your Own 4-Channel Lightshow. Pt.1 (runs 
‘ff 12VDC or 12VAC); Command Control System For Model Rail- 
ways, Pt.1; Pan Controller For CCD Cameras; Build A One Or Two- 
Lamp Flasher; Understanding Electric Lighting, Pt.3. 


Februar 1998: Hot Web Shes For Surplus Bhs: Mult Purpose 
Fast Battery Charger, Pt.1; Telephone Exchange Simulator For 
Testing; Command Control System For Model Railways, Pt.2; 
Demonstration Board Far Liquid Crystal Displays; Build Your un 
4-Channel Lightshow, Pt.2; Understanding Electric Lighting, PLA. 


March 1998: Sustain Unit For Electric Guitars; Inverter For Com- 
Model Вай 5, PL3; САА LCD Demonstration Board; 
Feedback On The 500W Power дане Understanding Electric. 
Lighting, Pt.5; Auto-detect & Hard Disc Drive Parameters. 


‘April 1998: Automatic Garage Door Opener, Р1.1; 40V ВА Adjust 
‘able Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Ge 
‘erator, Build A Laser Light show; Understanding Electric Lighting; 
Рав; Philips DVD840 Digital Vide Disc Player (Review). 


May 1998: Troubleshooting Your PC, Pt.t; Build A 3-LED Logic. 
Probe; A Detector For Metal Objects; Automatic Garage Doar 
Opener, PLZ; Command Control For Model Railways, Pt.4; 40V ВА 
Adjustable Power Supply, PL2. 


PLEASE NOTE: November 1987 to August 1988, October 1988 to 
March 1989, June 1989, August 1969, May 1990, August 1991, 
February 1982. July 1992, September 1992, November 1992 and 
December 1992 are now sold out. All other issues are presently in 
stock. For readers wanting articles from sold-out issues, we can 
supply photostat copies (or tear sheets) at $7.00 per article 
(includes p&p). When supplying photostat articles or back copies. 
we automaticaly supply any relevant notes & errata at по extra 
charge. A complete index to all articles published to date is 
available on floppy disc for $10 including p&p. 
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ASK SILICON CHIP 


and we'll answer your quesí 


UV water 
cleaner inverter 


Iam interested in employing the 
High Efficiency Inverter for Fluores- 
cent Tubes as described in the No- 
vember 1993 issue. I want to operate 
an ultraviolet water cleaner outdoors 
from 12V rather than 240VAC. 

The device as supplied is wired asa 
conventional fluorescent light with 
ballast and starter and is quoted as 
having a power consumption of 8W. 
Your inverter circuit however, is de- 
signed to operate tubes no smaller 
than 18W and so I need to modify the 
number of turns on T2 to alter the 
frequency of the driver circuit or per- 
haps alter the value of L2 so that the 
current is limited to a value that does 
not allow the 8W limit of the UV tube 
to be exceeded. 

А comparison of the 18W and 36W 
designs suggests that increasing N1 
from 24 to 32 turns and decreasing N2 
and N3 from 3 to 1.5 turns might be 
the solution. 

I assume that there could be some 
trial and error required since fre- 
quency of operation and current lim- 
iting of the circuit is determined by 
the characteristics of toroid T2. 

Presumably the current drawn by 
the tube should be measured in some 


Multiple outputs from 
headphone amplifier 


Iam interested in a small distri- 
bution amplifier which would give 
my portable mixer's “headphone 
out" the ability to have three or 
four jacks with indi- 
vidual volume ad- 
justments. Are there 
any kits available or 
would there be 


Got a technical problem? Can't understand a piece of jargon or some technical principl. 
, PO Box 139, Collaroy Bea 


Write to: Ask Silicon С] 


way to ensure that it is not over-dissi- 
pating. What would you suggest? (R. 
B., Wellington, NZ). 

ө As it stands the design has been 
optimised for 36W and 18W fluores- 
cent tubes. To alter the circuit for an 
8W tube does involve changing 
windings on the T2 toroid, however 
the process is not as simple as inter- 
polating the published winding de- 
tails. 

What happens when changing the 
N1 winding toa larger number of turns 
is that the core of T2 saturates with a 
lower current. Thus as the current 
builds up through the fluorescent tube 
and inductor L2, the core saturates 
earlier and so the frequency of oscil- 
lator operation is higher. 

This oscillator comprises Mosfets 
Q3 & Q4 and their gates are switched 
via the N2 and N3 windings. A higher 
operating frequency also means lower 
current through the fluorescent tube 
because the impedance of inductor 
L2 is higher. So what we have is lower 
current through the fluorescent tube 
but we also have a higher operating 
frequency. In the case of changing the 
windings on T2 to suit an 8W tube, 
the frequency would be well above 
200kHz. This is rather high for our 
circuit and would increase the Mosfet 
switching losses. 


headphone output will have a low 
output impedance, it can easily 
drive halfa dozen 10kQ potentiom- 
eters, all in parallel, to provide mul- 
tiple volume outputs. The accompa- 
nying circuit shows how this can 
be done. 


enough usefulness in 

the idea for it to be a - 
future project? (P. S., i 
Clifton Hill, Vic. "Ой | 
ө Since your mixer’s 
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FEF 


Drop us a 
, NSW 2097. 


An alternative approach would be 
to increase the inductance of L2 to 
1.8mH by increasing the number of 
turns by a factor of 1.414. This means 
that L2 should have 85 turns rather 
than the original 60 turns. The in- 
creased inductance reduces the fluor- 
escent tube current. The windings for 
T2 should be initially kept the same 
as forthe 18W circuit. Now the circuit 
will operate at a lower frequency but 
be more current-limited with the 
added inductance of L2. Since the N1 
winding also forms part of the overall 
inductance in series with the fluores- 
cent tube, the current should be 
checked to make sure the tube is not 
overdriven. The windings on T2 
should then be altered to obtain the 
correct current. 

Use a 1Q resistor in series with the 
tube and measure the RMS voltage 
across it with an oscilloscope or RMS 
reading meter. Note that the multi- 
meter must have sufficient bandwidth 
for the measurement. 

If using an oscilloscope, you will 
need to make an estimate of the cur- 
rent. Since the current waveform is 
reasonably sinusoidal, a meter meas- 
uring average voltage may provide a 
satisfactory reading. Assuming the 
conduction voltage across the 8W fluo- 
rescent tube is 56V, the RMS current 
should be 0.145, corresponding to 
0.145V RMS across the 10 resistor. 


Multi-charger 
modifications wanted 


1 am an aeromodeller and at the 
moment I am putting together another 
field box that will travel easier. To 
save space I would like to construct 
the battery charger that you have fea- 
tured in the February and March 1998 
issues of the magazine but have struck 
a problem. I use three different batter- 
ies: a 12V 7A sealed lead acid, 9.6V 
AA NiCd packs in the transmitters 
and 4.8V AA NiCd packs in the re- 
ceivers in the models. 

Is there any way of making some 
simple changes to the charger to cater 


Robot control via UHF 


Тат attempting to build a robot as one of my spare- 
time projects and plan to control movement by send- 
ing serial data from my PC to the robot (which is 
controlled by an old XT motherboard) via a radio 
link. I was hoping you could offer some advice as to 
the best way to go about this. 

I thought about modifying the Central Locking kit 
from the October 1997 edition or the Remote Control 
Gate unit, using the Oatley transmitter and receiver, 
from the August 1997 issue. Would modifications be 
possible to give reliable operation? 

Also I am hoping to put a CCD camera on the robot 
to send video/audio to a TV and I was wondering if 
you have published any suitable circuits. (D. M., 
Bayswater, Vic). 

* While we haven't tried it, it should be possible to 
use the UHF transmitter section (without the encoder 
chip) of the Central Locking kit, together with the 
matching receiver, to serve as a data link. The range 
would only be a few metres but it could be extended 
by using bigger transmitting and receiving antennas. 

If you elected to put a video link on the robot, you 
could probably use the UHF modulator and transmit- 
ter section from the project featured in the December 
1991 and March 1992 issues. The signal will be able 
to be received by any conventional TV set with a UHF 
tuner. 


Иеге . 
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years. Tect у 
was forced forward to — 
meet the demands of 
ап aware market 
(people). 


STATPZ Wem The largest global manufacturer 
of inverters and chargers have released the 


1998 models. 


NEW! Really, NEW technology, 
features and benefits! 
Call us now for your 
nearest Dealer. Australia wide. 
er ка! 
«Ὁ T Li 
παπα AUSTRALIA 
Simply Critliaut Techuolosy 
BAINBRIDGE TECHNOLOGIES pty LTD. 
77 Shore Street, Cleveland Brisbane Qld 4163 
PH: (07) 3821 3333 Fax: (07) 3821 3977 
Email: baintech @ powerup.com.au Internet: www.statpower.com 


for these ranges as they are not shown 
in the article. (D. P., Lathlain, WA). 


never barks — or only occasionally 
when something annoys him. 


AUDIO 


* The charger can be used with your 
12V SLA battery and the 9.6V nicads. 
To charge the 4.8V battery you will 
require a change in the voltage di- 
vider resistors from the battery to Vbat 
(pin 19 of IC1) and ground. Use 18kQ 
in parallel with 12kQ to replace the 
100kQ and 10ΚΩ resistors used in the 
14.4V switch position. This will give 
you a 4.8V setting. 


Woofer starter 
wanted 


Recently, I was reading about your 
Woofer Stopper, published in the Feb- 
Tuary 1996 issue. I have never had 
this problem with my dog because he 


What I would like to know is this: is 
there something that would make him 
bark, like a “woofer stopper in re- 
verse”, because when strangers come 
in he just wags his tail. I don't want 
him to bite anybody but just to bark 
and maybe growl a bit. 

Ican have it switch on when some- 
body comes into my yard, I thought if 
a frequency can stop a dog from bark- 
ing, maybe a certain frequency can 
make him bark. If this is possible I 
would certainly be interested in build- 
ing one. (K. L., Tweed Heads South, 
NSW). 
© Your dog sounds like the ideal pet. 
We cannot suggest any electronic way 
to make him bark. Enjoy his company 


TRANSFORMERS 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


Valve 
Audio 


Repairs, restorations, custom construction, modification to most 


valve based equipment. Valve audio parts & kitsets for DIY 
enthusiasists. Catalogue available on request. 


Valve Electronics Pty Ltd 


239 Australia St Newtown NSW 2042 - Ph (02)9557 2212 Fax (02)9516 3981 
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Building Ње 2kW 
sinewave inverter 
What level of skill is required to 


build the 2kW 24V DC/240VAC in- 


verter described in a 5-part series 
from October 1992? What instru- 
ments would be required? What is 
the cost of the five sets of tran- 
scripts? Also, I have a standard 15W 
high efficiency fluoro with a stand- 
ard socket (ie, bayonet) for my 
240VAC 50Hz supply. However, 
when I sell this house I will take 
these costly fluoros with me and I 
will move to a house with a 12V DC 
system. 

Is there an article to describe the 
construction of a small dedicated 
inverter for this 15W fluoro and 
also a 10W fluoro? 

Do you have plans for a voltage 
regulator/rectifier that can be used 
with a standard 12V car alternator. I 
intend to make a wind generator 
from a spare alternator. The input 
will probably be around 350W and 


and get a PIR detector or a sensor on 
your gate to indicate when people ar- 
rive, 


Assembler wanted 
for speed control 


I would love to own the full range 
speed control published in the No- 
vember 1997 issue but unfortunately I 
am not able to assemble a kit myself. 
Can you nominate a qualified person 
to do this job for me? (W. S., East 
Wollongong, NSW). 

ө This type of request is very com- 
mon and if anyone wanted to set up to 
provide this sort of service on a con- 
tinuous basis they would probably 


the output about 100-150W. (R. O., 
Gidgegannup, WA). 

9 The 2kW sinewave inverter is a 
project for very experienced con- 
structors only. You need to wind 
the large inverter transformer or 
have it made by Harbuch Trans- 
formers Pty Ltd. There is a consid- 
erable amount of metalwork in the 
project. We can supply the relevant 
back issues or photostat copies of 
the articles for a total of $35.00 in- 
cluding postage. We cán also pro- 
gram the EPROM (supplied by you) 
forthe project at a cost of $10.00. As 
far as we can recall, the original kit 
price for the project was over $1500 
and you may be wise to check the 
prices of equivalent commercial 
sinewave inverters available today. 

At the very least, you will need a 
good multimeter and access to an 
oscilloscope. 

With regard to your 15W fluores- 
cent lamps, have a look at the in- 
verter for CFLs in the March 1998 
issue of SILICON CHIP. 


find there is plenty of work. If any 
reader is able to assemble and fully 
test the full range speed control, please 
contact us here at SILICON CHIP, to- 
gether with the price for this service. 


Hates waking up 
in the morning 

Like everyone, I hate waking up in 
the morning but especially to the 
sound of an alarm clock or radio. I'd 
like a circuit that connects in-line with 
the bedside lamp. It would have an 
electronic timer that turns the lamp 
onata particular time, then brings the 
lamp to full brilliance over, say, a 10 
minute period. This would be a much 


more civilised way to wake up. (S. P., 
Bicton, WA). 
* We love waking up in the morning 
because it means we're not dead yet 
but some of us do have problems get- 
ting out of bed once we are awake, 
Having said that, we have not pub- 
lished a circuit which meets your re- 
quirements but it would be possible 
to take the audio signal from a clock 
radio and use it to control a bedside 
lamp. This is not a project that we 
would normally consider but we won- 
der if any of our readers has designed 
a circuit to perform the task. 


Speakerphone 
sounds boomy 


I read with interest your answer 

concerning the Speakerphone (May 
1988) problem in “Ask Silicon Chip” 
March 1998, I recently constructed a 
Speakerphone myself and while my 
unit works OK, people say my voice 
sounds “echoey” or like I am talking 
down a pipe; volume is OK and ap- 
parently legible. I have tried various 
methods to cure the problem to no 
avail. Ihave tried mounting the electret 
in a block of rubber, sealing the back 
and mounting the block to the front 
panel. I would be most interested to 
hear your answer to my problem. (H. 
S., Bairnsdale, Vic). 
* Yourcomplaint about sounding like 
speaking down a pipe is common- 
place with any "hands free" phone 
apart from those used for mobile 
phones in cars. The problem is that 
the voice pickup includes a lot ofroom 
echo. 

You can help minimise the prob- 
lem by speaking as close to the micro- 
phone as possible (not practical in 
many situations, we agree) and by 
placing the whole unit on a cushion 
or piece of carpet. Sitting the unit on a 
hard surface makes things worse. SC 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
АС voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 


advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 
дае are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
oras subsequently amended and to any governmental regulations which are applicable. 
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Are your SiLicoN ΟΗΙΡ copies getting 

damaged or dog-eared just lying around 

in a cupboard or on a shelf? 

Can you find that particular issue you 

need to refer to? 

Keep your mu safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

м Easy to use 

ν΄ Economical 

ν΄ Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 
losing, as well... 

ν΄ And they look good, too! 


Order by phone or fax from SiLicoN Снр - or use the handy order form in this issue 


your SILICON CHIP/Jaycar Giant Data Wallchart. 
ation on selecting the right heatsink, testing 5 
ing regulators. Plus capacitor marking codes, HUGE 850 1 580mm 2 
es, loads of computer information from RAM « Varnished for long life 
CII codes and computer port pin-outs . . . > 
connector standards! All this in a glossy, Heavy duty stock 
for hanging in your workshop or study! • Golour-coded too! 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


FOR SALE 


C COMPILERS: everything you need 
to develop C and ASM software for 


68HCO8, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $145.00 each. Macro Cross As- 
semblers and Disassemblers for above 
CPUs -- 6800/01/03/05, 6502 and 


r 225 


6503. 


| CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 


О Bankcard Q Visa Card 


Enclosed is my cheque/money order for 5. 
О Master Card 


or please debit my 


Card No. 


[С ЕЕ 


Signature 


Name 


Card expiry date. / | 


Street 


Suburb/town 


Postcode. | 


68HC12 now combined at the new low 
price of $75. Debug monitors: $75 for 
6 CPUs. All compilers, XASMs and 
monitors: $480. 8051/52 Simulator 
(fast, now incl. 80C320): $75. Try the 
C-FLEA Virtual Machine for small 
CPUS, build a “C-Stamp”. Demo desk: 
FREE. All prices + $5 p&p. Atmel 
Flash CPU Programmer: Handles the 
89Cx051, the 89C5x and 89Sxx se- 
ries, and the new AVRs in both DIP 
and PLCC44, Also does most 8-pin 
EEPROMs. Includes socket for serial 
ISP cable. $189, $35 tax, $10 p&p. 
20-pin SOIC adaptor only $70. Credit 
cards accepted. GRANTRONICS PTY 
LTD, PO Box 275, Wentworthville 
2145. Ph (02) 9896 7150 or Internet: 
http://www.grantronics.com.au 


TELEPHONE EXCHANGE SIMULA- 
TOR, SC February 1998. Test all sorts 
of equipment without the cost of extra 
telephone lines. Melbourne 9806 0110. 


AWA C1070 Modulated Oscillator 
(1936) $75. (02) 9603 8763 Camp- 
belltown. 


ELECTRONIC ENGINEERING SO- 
LUTIONS: No matter what problem 
what industry we will find you a solu- 
tion that meets your needs. Specialis- 
ing in schematic & PCB design, cus- 
tom Windows based software, embed- 
ded control, Windows/PC based test 
equipment, turnkey solutions. Fast turn 
around with competitive rates. DAMUE 
PTY LTD, 46 Whitby Road, Kings 
Langley NSW 2147. Phone (02) 9624 
2802. Fax (02) 9624 2651 or E-mail 
alovell@ibm.net 


OSCILLOSCOPE HP 54501A with 
probes & trolly 100MHz digital $2200 
ono Tek 7904 with plug ins SOOMHz 
main frame $1200 ono Ph 08 9291 
7646 Fax 08 9291 4070. 


SIMPLE PIC84 PROGRAMMER: vari- 
ous models available. Also PIC-driven 
moving message and digital displays. 
EST (02) 9789 3616. 
www.nettrade.com.au/sesame/ 


VIDEO CAMERAS & ANCILLARY 
EQUIPMENT - OUR PRICES ARE 
DOWN AGAIN! Ask for latest Illus- 
trated Catalogue/Price List. Following 
now available from.. 380 x 0.2 PCB 
Module $69. SONY Chipset 400 x 0.05 
lux PCB $89. 36 x 36 Mini Cam $85. 
DOME Ceiling $89. COLOUR DSP 32 
X 32 PCB $182. COLOUR DSP 330 
TVL PCB $212. COLOUR DSP 450 
TVL PCB $326. DUMMY CEILING 
DOME Tiny 32 x 32 PCB modules 
could be fitted inside these $19. COL- 
OUR DSP 380 TVL C/CS Mount Cam- 
era with Audio $270. COLOUR DSP 
450 TVL C/CS Mount with Audio $367. 
QUAD 4 pix - 1 Screen $254. QUAD/ 
Multiplexer Full Frame Full Resolution 
Recording $748. PACKAGED SETS! 
QUAD + FOUR CAMERAS + Power 
Supplies $645 just add cabling! CCTV 
- TVNCR RF Module $14. Infra-Red 
50 LED 52mm Round Illuminators $28. 
Wireless Video/Audio Transmitter - 
Receiver Module/PCB pairs Last 
Chance! Sellout! These will never be 
available again $28. GREENCELL 
Battery Regenerator 4 x AA or AAA 
Suit Alkaline, Heavy/Super Duty Zinc 
Chloride & Nicads with Mains Plug 
Pack $14. UPT TO 2 Year WARRANTY 
on most items! DISCOUNTS are avail- 
able based on ORDER VALUE, BUY- 
ING HISTORY and for CASH! Allthings 
Sales & Services 08 9349 9413 Fax 
08 9344 5905. 


LOGIC ANALYSER: As new Philips 
PM3585/61 Dual Analyser, 200MHz 
timing and 50MHz state acquisition, 
2K sample memory, 190mm x 130mm 
display, 64 signal inputs, remotely con- 
trollable. Also included: manuals, pod 
cables, system software, H8/330 
disassembler with adapter pod, H8/ 
500 adapter pod. Contact Smart Sili- 
con Systems (02) 9901 3598. 


4 DIGIT RED LED DISPLAYS: com- 
mon cathode 0.24 inch. Data sheets 
available. $3.00 each or $2.80 per 100. 
Phone Col (02) 9608 3313. 


R.T.N. Parallax AUS/NZ distributor. 
Special on till July 98, a complete 
StampBus motherboard which holds 
the Basic Stamp1 chipset a serial 
LCD driver module and a 2*8 LCD 
module. Ideal expandable starter kit 
for $110.00 includes tax. and postage 
to any location in AUS/NZ. Program- 
ming software and examples supplied 
also. Now also carry the FerretTronics 


PO Box 314Blackwood S.A 
Phiiax 0882703175 


KITS-R-U 


SPECIAL STEAM 
BOAT KITS $14 


PRESTON ELECTRONIC COMPONENTS 


Now at 172 HIGH STREET, PRESTON 
VIC (Comer of Bell and High Streets) 
Phone: (03) 9484 0191 
Specialising in a wide range of: 

TV Antennas — Resistors — Cables — Circuit 
Boards – Capacitors — Sprays – PCB 
Artwork — Instrument Cases — Relays — Kit 
Sets — Semiconductors (all types) -- 
Trimpots — Photo Sensitive — Transformers 
— Switches — Alarm/Security Equipment — 
CB Radios & Accessories. 

We are approved resellers for Altronics, 
DSE and RPG Products! 


Printed Circuit Board Manufacture 
48 Hour service + High quality + Low prices 
$ 1 off to any quantity 

M. Artwork design if required 4 2 
ө δ Ὁ Ὃ Call for obligation free quote... ^ σ 6 Ὁ 
ο INSTANT PCBs, POBox 448, αν 2]0Το]ο 


Need prototype PC boards? 
We have the solutions — we print electronics! 
Fout-aytumaround, less f urgent; Artwork from your own 
розйуе or fle: Through hole plating; Prompt posta service: 
29 years technical experience: Inexpensive: Supert qual. 
Printed Electronics, 12A Aristot Rd, 

Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 

We are the best Tor ow cost small runs, 


TRUE RMS DMM 


Includes 
Capacitance 
Frequency 
Min/Max reading 
Bargraph 

Auto range. 


Computronics 
CorporationLtd 


6 Sarich Way, Technology Park, Bentley, WA, 6102. 
Ph. 08 9470 1177 Fax 08 9470 2844 
Specifications at www.computronics.com.au 


nik к= 


ROBOTIC KITS and interface units for 
computer. See silicon chip May 98 editorial 
or see web for pictures and free software: 


http://www1.tpgi.com.au/users/p8king/ 
PROCON TECHNOLOGY 


Ph: (03) 98075660 Fax: (03) 98078220 
email: procon@tpgi.com.au Kits from $388 


* Heavy board covers with 2-tone green 


vinyl covering 
* Each binder holds up to 14 issues 


* SILICON CHIP logo printed in gold- 
coloured lettering on spine & cover 


Price: $12.95 plus $5 p&p each (Aust. only) 


Just fill in & mail the handy order form in 
this issue; or fax (02) 9979 6503; or ring 
(02) 9979 5644 & quote your credit card 
number. 


range of R/C servo control chips. 
Email: nollet@mail.enternet.com.au 
http://people.enternet.com.au/~nollet 
Ph/fax/ans (03) 9338 3306. 


HOMEBUILT DYNAMO, engineering 
dreams into reality. “An absolutely 
marvellous book for the true ex- 
perimentalist" Elektor Electronics. 
(www.onekw.co.nz) 


WANTED 


SERVICE INFORMATION: DOES 
ANYONE HAVE service information 
on a Nordmende colour 3675 TV chas- 
sis ICC4 that | can have a copy of? 
Reply to J. Dench, PO Box 40-317, 
Glenfield, Auckland 1310, New Zea- 
land. Fax 09 4446542. 
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14 Model Railway Projects 


MODEL 
RAILWAY 


Our stocks of this book are now lim- 
ited. All we have left are newsagents’ 
returns which means that they may be 
Slightly shop soiled or have minor cover 
blemishes. Otherwise, they're undam- 
aged and in good condition. 

SPECIAL CLEARANCE PRICE: 

$3.95 + $3 P&P (Aust. & NZ) 


This book will not be reprinted 


Yes! Please send me —— copies of 14 Model Railway Projects at the special 
price of $A3.95 + $A3 p&p (p&p outside Aust. & NZ SA6). Enclosed is my 
cheque/money order for SA. or please debit my 


Q Bankcard О Visa Card O MasterCard 
Card No. 


Signature. Card expiry date. 


Name 


PLEASE PRINT 
Street 


Suburb/town. = Postcode. 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your 
order to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card 
number (Bankcard, Visa Card or MasterCard). 


Microprocessor For 
Digital Effects Unit 


Circuit Ideas Wanted 


Do you have a good circuit idea. 


If so, why not sketch it out, write 
a brief description of its opera- 
tion & send it to us. Provided 
your idea is workable & original, 


we'll publish it in Circuit Note- 
book & you'll make some money. 
We pay up to $60 for a good 
circuit but don't make it too big 
please. Send your idea to: Sili- 
con Chip Publications, PO Box 
139, Collaroy, 2097. 


SILICON CHIP 


1995). 


_ 2097. Di 
(02) 9979 6503. 


This is the 68HC705- С8Р pro- 
grammed microprocessor IC fi 
the Digital Effects Unit (see Р 


Price: $45 + $6 р+р - 


Payment by cheque, money order - 
or credit card to: Silicon Chip Pub- 


Advertising Index 


Altronics...... 


Bainbridge Technologies... 


BBS Electronics ..... 


Computronics 


Dick Smith Electronics ... 
.. IFC,OBC, 10-11 


Harbuch Electronics .... 


Instant PCBs 


Jaycar .... 


Microgram Computers .... 


Oatley Electronics .... 


Preston Electronics 


Printed Electronics... 


Procon Technology 


Quest Electronics 


Scan Audio .... 


Silicon Chip Back Issues .....88-89 


Silicon Chip Bookshop .... «497 


Silicon Chip Binders/Wallcht .... 93 


Silicon Chip Software .. „59. 


Silicon Chip Subscriptions ..86-87 


Truscott's Electronic World........ 57 


Valve Electronic: 


Zoom EFI Special .... 


Zoom Magazine .... 


PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
• RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 
• Marday Services, PO Box 19-189, 


Avondale, Auckland, NZ. Phone 
(09) 828 5730. 


O's ag Minas. 


but b. : ия 
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If you're looking for a magazine just filled with lots of beautiful cars, 
you could be disappointed. Sure, ZOOM has plenty of outstanding 
pictorials of superb cars, but it's much more than that. 


If you're looking for а magazine just filled with “how to" features, 
you could be disappointed. Sure, ZOOM has probably more “how to” 
features than any other car magazine, but it's much more than that. 


If you're looking for a magazine just filled with technical descriptions 
in layman's language, you could be кшн. Sure, ZOOM tells it 
in language you can understand . . . but it's much more than that. 


If you're looking for a magazine just filled with no-punches-pulled 
product comparisons, you could be disappointed . Sure, ZOOM has 
Australia's best car-related comparisons . . . but it's much more than 
that 


If you're looking for a magazine just filled with car sound that you 
can afford, you could be disappointed. Sure, ZOOM has car hifi that 
will make your hair stand on end for low $$$$ . . . but it's much more 
than that. 


If you're looking for a magazine just filled with great products, ideas 
and sources for bits and pieces you'd only dreamed about, you could be 
disappointed. Sure, ZOOM has all these . . . but it's much more than 
that. 


AUSTRALIA’S BEST AUTO TECH MAGAZINE 


oO porsche 
perfectio us 


[^ 


But if you're looking for one magazine that has all this and much, much more crammed 
between the covers every issue, there is no way you're going to be disappointed with 
Z00M. Look for the June/July 1998 issue in your newsagent 


From the publishers of “SILICON CHIP" 


Where do you GO for 


CMOS Camera Module 


Pick up size: 1/3" CMOS image sensor, picture 
elements 325 (Н) x 288 (V), number of pixels 100k, 
horizontal frequency 15,265kHz, vertical frequency 
50Hz, clock frequency 13.5MHz, scanning system 
2:1 interlace, min illumination | lux F/1.4 , 300 TV. 
lines resolution, auto shutter function|/50, 1/60 to 
1/6000 sec, S/N Ratio: 46dB (AGC off), Gamma 
correction: 0.45, power: 9V.12V DC 0.45 Watts, 
lens 3.6mm ΕΞ2 ὃ 


чы NEW 


Security Camera 


in a Smoke Alarm 


CCIR , image device 1/3" interline CCD, picture 
element 500(H) x 582(V) 270k pixels, scanning 
system: 2:1 interlace, horizontal frequency 15,625 
kHz, vertical frequency 50 Hz, minimum 
illumination: 0.1 lux with FI.2 lens, resolution 420 
TV lines, signal to noise better than 46dB, video 
output 1.0Ў p-p composite video/75 Ohm, auto 
shutter 1/50-1/100000 sec, geometric linearity has 
no camera distortion, Gamma linearity is 0.45, 
power supply 12V DC, lens: 3.6mm/F2.0. 

L 5841 


Colour Camera in a PIR 


Colour PCB with pickup size 1/3” CCD image 
Sensor (inter line), picture elements 500 x 582 
(270k pixel), horizontal frequency 15,625kHz, 
vertical frequency 50Hz, synchronisation mode 

internal, scanning system 2:1 interlace, z 

min illumination 1.0 Lux F/1.2, horizontal resolution — 


380 TV lines, auto shutter function up to 1/10,000, 
SIN ratio better than 46dB, video output 

composite 1.0V p-p at 75 ohm, BNC. 

Power required 12V DC/250mA. NEW 


L 5842 


Audio Video Transmitter 


Transmit signals from any source (with RCA 
outputs) to any TV. With a range of 
approximately 10 metres, this transmitter comes 
complete with RCA cables and AC adaptor. 

С 5560 


Clock-Cam Camera in a Clock 


Round Citizen wall clock with built-in PCB camera 
About 260mm diameter, battery supplied. Camera 
module specifications: horizontal resolution 
greater than 380 TV lines, pick-up device 

1/3 inch CCD image sensor, scanning systei 
525 lines interlaced (EIA), 625 lines 
interlaced (CCIR), internal synchronisation, 
output signal | Vp-p composite video into 
75 Ohms, light sensitivity 0.2 Lux @ FI.4, 
SIN ratio 45dB, input voltage 8 to 14V DC 
1580 


CITIZEN 


Ge 


Videoman Door 
Intercom System 


See and speak to visitors before opening your door. When a 
visitor presses the “call” button a welcoming chime is triggered 
while a video camera transmits their image to the monitor located 
inside. The system also includes a two-way intercom that allows you 
to talk to the visitor, an infrared LED lamp which allows the system 
to work at night, optional door latch release facility. Easy DIY 
installation. Cable not supplied. 


ΕΠ 


PHONE FAX αμ 366 644 (Local Cal Charge) FAX: 
МАП. ОЕБЕЕ$ MAIL: DICK SMITH ELECTRONICS, Dir 
PO Box 321, North Ryde NSW 2113 


y 


[п «51 UpTo $50 « $750 $51 Up Te $100 « seno $101 ὑρτο $500 


te avaiable 


(02) 9395 


Please add postage (up to 5kg) to your order, as follows: 


* These products available only through direct link or 
the Dick Smith Electronics PowerHouse store in 
y|  Bankstown 


DICK- SMITH. σερ 


For further information, orders or the 
location of your nearest store call: 


1300 366 644 (Local Call Charge) 


Or Fax: (02) 9395 1155 B3319 


